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Compounds of formula (I), wherein B is O or CH2; X 
is selected from NR ! R 2 , SR 1 , and C1-C7 alkyl; Y is selected 
from SR'NR'R 2 , and C1-C7 alkyl; Ri and R 2 are each and 
independently selected from H, or C1-C7 alkyl optionally substituted 
upon or within the alkyl chain by one or more of O, S, N or 
halogen; R 3 and R 4 are both H, or R 3 and R 4 together form a 
bond; A is COOH, C(O)NH(CH 2 ) p CO0H, C(0)N[(CT*) q COOHh; 
C(0)NHCH(COOH)(CH2)^OOH, pr 5-tetrazolyl, wherein p, q and 
r are each and independently 1, 2, or 3; as well as pharmaceuticaUy 
acceptable salts and prodrugs thereof, pharmaceutical compositions 
comprising the novel compounds and use of the compounds in 
therapy. Also within the scope of the invention are novel 
intermediates to (he novel compounds. The novel compounds are 
in particular useful in the prevention of platelet aggregation. 
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NEW INHIBITORS OF PLATELET AGGREGATION 

Field of the invention. 

The present invention is directed to novel compounds, to a process for their preparation, 
their use and pharmaceutical compositions comprising the novel compounds. The novel 
compounds are useful in therapy, and in particular in the prevention of platelet aggregation. 

Background and prinr ^ 

A number of converging pathways lead to platelet aggregation. Whatever the initial 
stimulus, the final common event is a cross unking of platelets by binding of fibrinogen to a 
membrane binding site, glycoprotein Db/ffla (GPDb/ma). The high anti-platelet efficacy of 
antibodies or antagonists for GPDb/ma is explained by their interference with this final 
common event However, this efficacy may also explain the bleeding problems that have 
been observed with this class of agent 

Thrombin can produce platelet aggregation largely independently of other pathways but 
substantial quantities of thrombin are unlikely to be present without prior activation of 
platelets by other mechanisms. Thrombin inhibitors such as hirudin are highly effective anti- 
thrombotic agents, but again may produce excessive bleeding because they function as both 
anti-platelet and anti-coagulant agents (The TIMI 9a Investigators (1994), Circulation 90, 
pp. 1624-1630; The Global Use of Strategies to Open Occluded Coronary Arteries 
(GUSTO) Da Investigators (1994) Circulation 90, pp. 1631-1637; Neuhaus K.L. et aL 
(1994) Circulation 90, pp.1638-1642). 

Aspirin, which is known to have a beneficial effect on platelet aggregation, (see eg. 
Antiplatelet Trialists* Collaboration (1994), Br. Med. J. 308, pp. 81-106; Antiplatelet 
Trialists'Collaboration (1994), Br. Med. J. 308, pp.159-168) has no effect on aggregation 
produced by other sources of ADP, such as damaged cells or ADP released under 


WO 97/03084 PCT/SE96/00911 


conditions of turbulent blood flow. A pivotal role for ADP is supported by the fact that 
other agents, such as adrenaline and 5-hydroxytiyptamine (5HT, serotonin) will only 
produce aggregation in the presence of ADP. 

The inventors of the present invention started from the point that an antagonist of the effect 
of ADP on its platelet membrane receptor, the Pzrpunnoceptor, would provide a more 
efficacious anti-thrombotic agent than aspirin but with less profound effects on bleeding 
than antagonists of the fibrinogen receptor. 

US 4,543,255 discloses carbocyclic analogues of 2-amino-6-substituted purine 2'- 
deoxyribofuranosides and of 2-an™o-6-substituted-8-azapurine 2'-deoxyribofuranosides. 
The compounds of this prior art patent are disclosed as having inhibitory effect against 
herpes viruses, 

WO 90/0667 1 discloses the use of carbocyclic analogues of various nucleosides for the 
treatment of Hepatitis B virus. 

The problem underlying the present invention was to find novel compounds having 
improved Ptt receptor antagonist activity and with significant advantages with respect to 
known anti-platelet agents, such as improved efficacy, reduced side-effects, non-toxicity, 
and better selectivity for the Preceptor. 

The problem mentioned above has now been solved by providing novel compounds which 
are 5,7-disubstituted l^^-triazolo^.S-flpyrimidin-S-yl derivatives, as will be described 
below. 
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Outline of thf.|n Yffn ^ n 

The novel compounds according to the present invention are defined by the general 
formula (I) 



4 N-^ K A 


HO OH 


N Y 


(I) 


wherein 


B is 0 or CH 2 ; 


X is selected from NR*R 2 , SR 1 , and C1-C7 alkyl; 


Y is selected from SR 1 , NR ! R 2 , and C1-C7 alkyl; 


R andR is each and independently selected from H, or Q-C7 alkyl optionally substituted 
upon or within the alkyl chain by one or more of 0, S, N or halogen; 

R 3 and R 4 are both H, oj R 3 and R 4 together form a bond; 


A is COOH, C(0)NH(CH2)pCOOH, C(0)N[(CH 2 ) q COOH] 2 , 
C(0)NHCH(COOH)(CH 2)r COOH, oj 5-tetrazolyl, wherein p, q and r is each and 
independently 1, 2 or 3; 


WO 97/03084 


4 


PCT/SE96/00911 


The definition of alkyl is intended to include straight, branched, and cyclic aJkyl chains, as 
well as saturated and unsaturated alkyl chains. 

The 0, S and N substituents may be substitucnts upon or within the alkyl chain. By this 
5 definition we mean C1-C7 alkyl where one methylene within the chain may optionally be 
replaced by O, S or NH, and in which the alkyl chain may be optionally substituted by one 
or more of OH, SH, NH2 or halogen. 


10 


Halogen includes chloro and fluoro. 

Within the scope of the invention are also pharmaceuticaUy acceptable salts of the 
compounds of the formula (I). as weD as prodrugs such as esters and amides thereof. 


Also within the scope of the invention are compounds of the formula (!) in tautomeric, 
15 enantiomeric and diastereomeric forms. 

Preferred compounds of the invention are compounds of the formula (I) wherein 

XisNR ! R 2 ; 

YisSR 1 ; 

20 A is C(0)NHCH(COOH)(CH2)rCOOH; 

and wherein R 1 , R 2 , and r are as defined above. 

Especially preferred compounds of the invention are compounds of the formula (I) wherein 

25 X is NR R wherein R is hydrogen and R 2 is as defined above; 

Y is SR where R 1 is C1-C5 alkyl optionally substituted by one or more halogens; and 
A is C(0)NHCH(COOH)CH2COOH. 


The most preferred compounds of the invention 


are 
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(£)-fl-[ 1 -[7-(Butylamino)-5-(propylthio)-3//- 1 .2,3-tria2olo[4,5-£/|pyrinudin-3- 
yl]-l,5,6-trideoxy-p%D-n'/>o-hept-5-enofuranuronoyI]-L-asparticacid; 

[l^-(la,2p3P,4a)]-^-[3-[4-[7-(Butylamino)-5-(propylthio)-3//-l,2,3-triazolo[4,5- 
4pyrimidin-37l]-23^ydroxy^yclopentyl]propanoyl]-I^asparticacid; 

[ltf-(la(E),2p3p,4a)]-AKH4-[7-(H^^ 

rfjpyrimidin-3-yll-2,3-dihydroxycyclopentyl]-2-propenoyl]-L-aspartic acid; and 
(n*fiyltWo)ethylan^o]Otf- l£,3-ri 

dihydroxycyclopentyI]-2-propenoyl]-L-aspartic acid, monoammonium salt 

The novel compounds of the present invention are useful in therapy, in particular in the 
prevention of platelet aggregation. The compounds of the present invention are thus useful 
as antithrombotic agents, and are thus useful in the treatment or prophylaxis of unstable 
angina, coronary angioplasty (PTCA), and myocardial infarction. 

The compounds of the present invention are also useful in the treatment or prophylaxis of 
primary arterial thrombotic complications of atherosclerosis such as thrombotic stroke, 
peripheral vascular disease, myocardial infarction (i.e. without thrombolysis). 

Still further indications where the compounds of the invention arc useful are for the 
treatment or prophylaxis of arterial thrombotic complications due to interventions in 
atherosclerotic disease such as angioplasty, endarterectomy, stent placement, coronary and 
other vascular graft surgery. 

Still further indications where the compounds of the invention are useful are for the 
treatment or prophylaxis of thrombotic complications of surgical or mechanical damage 
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such as tissue salvage following surgical or accidental trauma, reconstructive surgery 
including skin flaps, and "reductive" surgery such as breast reduction. 

The compounds of the invention are also useful for the prevention of mechanically-induced 
platelet activation in vivo, such as cardiopulmonary bypass (prevention of 
microthromboembolism), prevention of mechanically-induced platelet activation in vitro 
such as the use of the compounds in the preservation of blood products, e.g. platelet 
concentrates, prevention of shunt occlusion such as renal dialysis and plasmapheresis, 
thrombosis secondary to vascular damage/inflammation such as vasculitis, arteritis, 
glomerulonephritis, and organ graft rejection. 

Still further indication where the compounds of the present invention are useful are 
indications with a diffuse thrombotic/platelet consumption component such as disseminated 
intravascular coagulation, thrombotic thrombocytopenic purpura, haemolytic uraemic 
syndrome, thrombotic complications of septicaemia, adult respiratory distress syndrome, 
anti-phosholipid syndrome, heparin-induced thrombocytopaenia and pre- 
eclampsia/eclampsia. 

Still further indications where the compounds of the invention are useful are for the 
treatment or prophylaxis of venous thrombosis such as deep vein thrombosis, veno- 
occlusive disease, haematological conditions such as thrombocythaemia and polycythaemia, 
and migraine. 

In a particularly preferred embodiment of the present invention, the compounds are used in 
the treatment of unstable angina, coronary angioplasty and myocardial infarction. 

In another particularly preferred embodiment of the invention, the compounds of the present 
invention are useful as adjunctive therapy in the prevention of coronary arterial thrombosis 
during the management of unstable angina, coronary angioplasty and acute myocardial 
infarction, i.e. perithrombolysis. Agents commonly used for adjunctive therapy in the 
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treatment of thrombotic disorders may be used, for example heparin and/or aspirin, just to 
mention some. 


Methods of preparation 

The compounds of the present invention may be prepared as follows. 
A) 

(i) The starting material 4,5^ianiin(>-2,6Kumercaptopyiirnidine is subjected to i 
alkylation reaction followed by diazotization, giving a compound of the formula (II) 


i an 


SR1 

» J J (II) 


wherein 

R 1 is as defined in formula (I). 


fri) The product of the formula (II) of step (i) is reacted with a compound of the formula 

(m) 



P 2 0 op 2 
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wherein 

?2 is protecting group; and 
L is a leaving group; 

in an inert solvent and in the presence of a base. Solvents which may be used include DMF, 
and bases which may be used include sodamide. The reaction is carried out at temperatures 
from -20° to 50°C Preferably the reaction is carried out at ambient temperature, the solvent 
is acetonitrile and the base sodium hydride. A suitable protecting group includes an acyl 
group such as benzoyl, and a suitable leaving group includes a halogen such as bromine. 

The reagent of formula (HI) used in this step, is prepared by the halogenation of a suitably 
protected ribose. 


Thereafter the group X = Nr'r 2 wherein R 1 and R 2 are as defined in formula (I) above 
is may be introduced by reaction with a compound of the formula HNR ! R 2 wherein R 1 and 
R are as defined in formula (I) above, in an inert solvent at temperatures from 0° to 150° 
Preferably the solvent is 1 ,4-dioxane and the temperature 100 °C. 


10 


The protecting groups P 2 may be removed by treatment with a nucleophile, for exampli 
20 alkoxide in an alcohol solvent, preferably sodium methoxide in methanol at 60 °C 


lean 


The product achieved in this step is a compound of the formula (IV) 



wherein 
X is NR*R 2 ; 

5 Y is SR 1 ; and wherein ^^ ^^ ~~ 
1 2 

R andR arc as defined in formula (I) above. 

(iii) The product formula (IV) of step (ii), is reacted with a suitable carbonyl compound 
with an ortho ester in an inert solvent and in the presence of a mineral or organic acid 
10 catalyst at a temperature between -15° and 100°, giving a compound of the formula (V) 



(V) 


op 1 

wherein 

15 

XIsNr'r 2 ; 
Y is SR 1 ; 
B is O, and 
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10 


P| is a protecting group, preferably P,/P, together form a ring. 

Preferably Pj/P, is ethoxymethylidene, introduced using Diethyl orthoformate in 1,4- 
dioxane at 50 °C and in the presence of trichloroacetic acid. 


(i) Wihy^oxy-l-n^fAopyi^^is^^ foUowed by nitration, whereafter the 
two alcohols are converted to leaving groups, giving a compound of the formula (VI) 



(VI) 


wherein 

15 R 1 is as defined in formula (1); and 
M is a leaving group; 

Examples of leaving groups that may be used are halogens. 

20 The compound of formula (VI) is reacted with a suitably protected 5,6Klihydroxy-2- 

arabicycloIZlllheptan-S-one, preferably [3aS-(3aMP,7p,7a^tetrahydro-2^Kiimethyl- 
4,7-memanc-l^ioxolo[44-c]pyridin-6(3a«)-onc, in the presence of a base such as butyl- 
lithium in an inert solvent such as tetrahydrofuran at temperatures of 10°C to 100'C, giving 
a compound of the formula (VII) 

23 
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M 



wherein 
YisSR 1 ; 

R 1 is as defined in formula (I); 
5 M is a leaving group; and 
Pi is a protecting group. 

Preferably P^ together form a ring such as isopropyiidene, and preferably the leaving 
group is chlorine. 

10 

Preferably the base is sodium hydride, the solvent DMF and the reaction carried out at 
ambient temperature. 


(ii) The nitro function and the lactam in the product of the formula (VII) of step (i) is 
is reduced, followed by cyclization to a triazole. 

Methods of reduction of the nitro group which may be mentioned include hydrogenatii 
using transition metal catalysts such as palladium on charcoal under an atmosphere of 
hydrogen, at a pressure of 1-5 Bar, in a suitable solvent eg ethanol. Preferably iron in a 
20 acidic solvent is used, such as acetic acid at temperatures between 20° and 150°C, mos 
preferred is a temperature of 100°C. 

Methods of reduction of the lactam which may be mentioned include the use of comple 
metal hydrides such as lithium aluminium hydride in an inert solvent such as 
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tetrahydrofuran, at temperatures of 0° to 100°C. Preferably sodium borohydride in 
methanol is used at temperatures of 0° to 30°. 

The diamino alcohol thereby formed is cyclised by a diazotization reaction using metal 
nitrites or alkyl nitrites in a suitable solvent, for example use of sodium nitrite in dilute 
aqueous HC1 at temperatures of -20° to 100°C Preferably isoamyl nitrite in acetonitrile is 
used at 80°G 


1 2 

The group X = NR R is introduced by reaction with a compound of formula HNr'r 2 in 
an inert solvent at temperatures from 0° to 150°C, giving a compound of the formula (V) 
wherein 


XisNR ! R 2 ; 

YisSR 1 ; 
1 2 

R andR are as defined in formula (I); 

B is CH2; and 

P{ is a protecting group. 


Preferably 1,4-dioxane is used as the solvent, and the reaction performed at a temperature 
of 100°C. Preferably P^, together form a ring, where ?i/P { being isopropylidene is most 
preferred. 

Q 

(i) The product of step A) and B), i.e. a compound of the formula (V) achieved in step A) 
and B) respectively, is oxidised and subjected to an olefmation reaction, giving a compound 
of the formula (VH1) 
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wherein 
BisOorCH 2 ; 

5 X, Y and Pi are as defined in formula (V) of step A) and B) respectively; 

A is COOR 1 1 wherein R 11 is a lower (ar)alkyl; and 

3 4 
R andR together form a bond. 


Methods of oxidation which may be mentioned include the Swern reaction and use of the 
10 Dess Martin reagent, in appropriate solvents at temperatures between -78° and 

120 °C Preferably the Pfitzner-Moffatt oxidation in DMSO as solvent is used at ambient 
temperature, and the protecting groups P\/Pi together form a ring, most preferred is the 
case where ?\/P\ is isopropylidene. Methods of olefination which may be mentioned 
include the Peterson reaction and the Horner Emmons reaction. Preferably a Wittig reaction 
is is used with a phosphorus ylide such as a (carboalkoxymethylene)triphenylphosphorane, 
particularly preferred is (t-Butoxycarbonylmethylene)triphenylphosphorane. 

(ii) R 1 1 is removed by de-esterification using acidic or basic or hydrogenolytic conditions, 
and deprotection is finally performed, giving a compound of the formula (I) wherein 

20 

XisNR*R 2 ; 

YisSR 1 ; 

BisOorCH^ 
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R andR are as defined in formula (I); 
3 4 

R andR together form a bond; and 
AisCOOH. 


3 Groups R 1 1 which may be mentioned include methyl, ethyl, isopropyl, t-butyl and benzyl 
Groups R 1 1 may be removed by hydrolysis using acid or basic conditions. Basic hydrolysis 
may be performed using metal hydroxides or quaternary ammonium hydroxides such as 
sodium hydroxide in a solvent such as aqueous ethanol at a temperature between 1<T and 
100°. We prefer lithium hydroxide in aqueous tetrahytofuran at ambient temperature. 
» Acidic hydrolysis may be performed using mineral acid such as HQ or strong organic acid 
such as trifluoroacetic acid in a suitable solvent eg aqueous 1,4-dioxane. Benzyl groups may 
be removed by hydrogenolysis using transition metal catalysts eg palladium on charcoal 
under an atmosphere of hydrogen, at a pressure between 1 and 5 Bar, in a suitable solvent 
such as acetic acid. We prefer R U = t-Butyl and hydrolysis using trifluoroacetic acid in 
dichloromethane. 


The protecting groups in the case of acyl and benzyl may be removed as described for R 11 
above, silyl protecting groups may be removed by the use of e.g. fluoride ion. Lower alkyl 
groups may be removed by the use of for example boron tribromide. Methylidene and 
ethoxymethyUdene may be removed by the use of for example mineral or organic acid. All 
these methods may be performed at a temperature of between -80 °C and 150 °C 
Preferably R 1 1 is t-butyl and P,/P, are isopropylidene both of which are simultaneously 
removed using trifluoroacetic acid in dichloromethane at ambient temperature. 

D) 

(i) A compound of the formula (I) wherein 


X is SR 1 , NR^ 2 or C1-C7 alkyl; 
Y is SR. 1 , NR^ 2 C1-C7 alkyl; 
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R andR are as defined in formula (I); 

BisOorCH* 
3 4 

R andR are hydrogen or together form a bond; and 
AisCOOH; 

5 

is reacted with a compound having the structure 

NH2(CH 2 )pCOOR n , NH[(CH 2 ) q COOR ,1 ] 2 , or NH2CH(COOR n )(CH2) r COOR n , 
whereui p, q and r are 1, 2 or 3, and R 1 1 is a lower (ar)alkyl; 

using methods as employed in peptide synthesis, e.g. the use of a coupling agent Coupling 
io agents which may be used include 1,1 '-carbonyldiimidazole, iV-ethoxycarbonyl-2-ethoxy- 
1 ,2-dihydroquinoline. 

A compound of the formula (I) wherein 

is XisSR'.NR'R^orCi^alkyl; 

YIsSr'.Nr'r 2 , C|-C 7 alkyl; 

BisOorCH 2 ; 
3 4 

R andR are hydrogen or together form a bond; and 
A isC(0)NH(CH 2 ) P COOR 11 , C(0)N[(CH2) q COOR n ]2, or 
20 QONHOKCOOR 11 ) (CH2) r COOR 11 where p, q and r are 1, 2 or 3, and R 11 is a lower 
(ar)alkyl. 


is achieved in this step. 

Groups R 11 which may be mentioned include methyl, ethyl, isopropyl, t-butyl and benzyl. 
The coupling reaction is carried out in a suitable solvent at a temperature between -15 °C 
and 120 °C. Preferably (ii^clohexylcarbodirnide or bromo-tris-pym)Udinophosphonium 
hexafluorophosphate in W-Diinethylformamide (DMF) is used at a temperature between 0 
°C and room temperature. 


30 
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(ii) Tlie product of formula (I) of step (i) is de-esterified, giving a compound of the formula 
(I) wherein 


BisOorCHy 

5 Xis NR*R 2 , SR 1 , orCi-C 7 alkyl; 

Y is SR 1 , Nr'r 2 , or C1-C7 alkyl; 
1 2 

R and R is each and independently H, or C1-C7 alkyl optionally substituted upon or 
within the alkyl chain by one or more of O, S, N or halogen; 
R andR are both H, pj R andR together form a bond; and 

10 

A is C(0)NH(CH2)pCOOH, QO)N((CH2) q CXDOH] 2 , or 

C(0)NHCH(COOH)(CH2)rCOOH, wherein p, q and r is each and independendy 1 , 2 or 3. 

Groups R 1 1 which may be mentioned include methyl, ethyl, isopropyl, t-butyl and benzyl, 
is Groups R may be removed by hydrolysis using acid or basic conditions. Basic hydrolysis 
may be performed using metal hydroxides or quaternary ammonium hydroxides such as 
sodium hydroxide in a solvent such as aqueous ethanol at a temperature between 10° and 
100°. We prefer bthium hydroxide in aqueous tetrahydrofuran at ambient temperature. 
Acidic hydrolysis may be performed using mineral acid such as HQ or strong organic acid 
such as trifluoroacetic acid in a suitable solvent eg aqueous 1,4-dioxane. Benzyl groups may 
be removed by hydrogenolysis using transition metal catalysts eg palladium on charcoal 
under an atmosphere of hydrogen, at a pressure between 1 and 5 Bar, in a suitable solvent 
such as acetic acid. We prefer R 1 '= t-Butyl and hydrolysis using trifluoroacetic acid in 
dichloromethane. 


20 


25 


E) 

CO 1T>e product achieved in step C (ii) is reduced, giving a compound of the formula (D 
wherein 

1 2 

B,X,Y,R andR are as defined in step C(ii) above; 
30 AisCOOH;and 
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R andR are both hydrogen. 

Methods of reduction which may be used include hydrogenation using transition metal 
catalysts, for example palladium on charcoal under an atmosphere of hydrogen in a suitable 
solvent such as acetic acid at a pressure of 1 to 5 bar. Preferably diimide generated from a 
suitable precursor such as 2,4,6-triisopropylbenzene sulfonylhydrazide is used at a 
temperature between 60 and 100 °C, in a solvent of tetrahydrofuran (THF). 

F) 

(i) A suitably protected 5-airun<M-(P-D-ri&o-furanosyl>l^ 
preferably 5-Amino- l-[23-0-(l-rne%lethyUdene)-p-D-ri^furanosyl]-l,2,3-triazole-4- 
carboxamide is treated with a base followed by treatment with an ester having the formula 
R COOR where R 1 is as defined in structure (1) and R 5 is a lower alkyl. Thereafter 
protection is performed, giving a compound of the formula (DC) 



P<0 OP 


wherein 

Y is C1-C7 alkyl; 

Pi is a protecting group, and preferably Pi/P] together form a ring; 
?2 is a protecting group; and 
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10 


Mis OH. 


Protecting groups P2 which may be mentioned include lower alkyl or acyl groups. 
Preferably P 2 is acetyl, introduced by the treatment with acetyl chloride and triethylarnine in 
5 a suitable solvent, e.g. dkhloromethane at ambient temperature. 
Most preferably Pj/Pi is isopropylidene and P2 is acetyl. 


(ii) The compound of the formula (IX) where M is OH, is halogenated and the group 
X=NR R is introduced by treatment with a compound of formula HNr'r 2 in an inert 
solvent at temperatures from 0° to 150°. Thereafter the protecting group P 2 is removed, 
giving a compound of the formula (V) wherein 


XJsNr'r 2 ; 
1 2 

R andR are as defined in formula (I); 
15 Y is C1-C7 alkyl; 
B is O; and 

Pi is a protecting group, and preferably P,/P, together form a ring. Most preferred is the 
case where Pi/Pj is isopropylidene. 

20 Halogenating agents which may be mentioned include P(m) or P(V), or S(TJ) or S(IV) 
halides such as phosphorous trichloride at temperatures of 0° to 150°. The reactions may be 
performed in the halogenating agent as solvent or other inert solvents such as methylene 
chloride. We prefer thionyl chloride in DMF/chloroform at reflux. 

25 A preferred solvent used for the introduction of the group X=Nr'r 2 is 1,4-dioxane at a 
temperature of 100°. Protecting group P 2 may be removed under these conditions. 
Alternatively it may be removed using acidic or basic hydrolytic methods. 


Preferably ammonia in methanol is used at ambient temperature. 


30 
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(iii) The product of formula (V) of step (ii) is subjected to the same reactions as described 
in steps C (i) and (ii), giving a compound of the formula (I) wherein 

XisNR l R 2 ; 
1 2 

5 R andR are as defined in formula (I); 
BisO; 

YisCi-C 7 alkyl; 

AisCOOH; and 

3 4 
R andR together form a bond. 


(i) A suitable protecting group P 3 was introduced into a protected 5-amino-l-(p-D.rifc>- 
furanosyl>l,2,3-triazole-4<arboxamide ) preferably 5-amino-l-[2,3-0-(I- 
methyle*yUdene)-p-D-ri&^^ 

The resulting intermediate was treated.with a base, preferably sodium hydride, followed by 
treatment with a reagent of the formula 


where L is a leaving group, preferably imidazolyl, giving a compound of the formula 
(X) 


10 
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P«0 OP 


wherein 

Pi is a protecting group, preferably where Pj/Pi together form a ring; and 
P3 is a protecting group, preferably a silyl group. 

Most preferred is the case where Pi/Pj is isopropybdene and P 3 is t-butyldimethylsilyl. 

(ii) The product of formula (X) of step (i) was treated with a base such as butyl lithium in 
an inert solvent such as THF at a temperature between -20 °C and 50 °C, followed by 
treatment with an alkylating agent R*G where G is a leaving group, such as a halogen, and 
wherein R 1 is as defined in formula (I). 

Preferably sodium hydride is used as a base, in DMF at ambient temperature, and G is 
iodine. 


Thereafter P 3 was removed from the above compound, and replaced with a new protecting 
group P2. Preferably ?2 is an acyl group. 


Preferably P 3 is a silyl group, removed by treatment with fluoride ion, and replaced with 
acyl group. Most preferred is P 3 being a t-butyMimethylsilyl group, removed by reaction 
with tetra-n-butylarranonium fluoride in THF followed by introduction of a protecting 
group P 2 by reaction with acetyl chloride in dichloromethane at ambient temperature. 


an 


WO 97/03084 , PCT/SE96/00911 

21 


Halogenation is finally performed, giving a compound of the formula (DC) 
wherein 

M is a leaving group, for example a halogen and preferably chlorine; 
5 Pi is a protecting group, preferably P\/P\ together form a ring: and 
?2 is a protecting group, preferably acetyl; and 
YisSR 1 . 

Halogenating agents which may be mentioned include P(m) or P(V), or S(H) or S(TV) 
10 - halides such as phosphorous trichloride at temperatures of 0 °C to 150 °G The reactions 
may be performed in the halogenating agent as solvent or other inert solvents such as 
methylene chloride. Preferably thionyl chloride in DMF/chloroform is used at reflux. 

(iii) The product of step (ii) was reacted with an alkyl nucleophile, eg. a Grignard reagent i 
is an inert solvent such as THF at a temperature between -20 °C and 1 50 °C. Preferably the 
alkyl nucleophile is an alkyltin species used in the presence of a Pd(II) catalyst. Thereafter 
the protecting group P 2 was removed, giving a compound of the formula (V) wherein 

X is C1-C7 alkyl; 
20 YisSR 1 ; 

R 1 is as defined for formula (I); 
B is O; and 

Pi is a protecting group, preferably where P^ together form a ring, which most 
preferably is isopropylidene. 

25 

The protecting group P 2 may be removed by acidic or basic hydrolytic methods. Preferably 
P2 is acetyl, removed by the treatment with ammonia in methanol at ambient temperature. 
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H) 

(i) A compound of the formula (I) wherein 
XisNR*R 2 ; 

YisSR 1 ; 
1 2 

R andR are as defined in formula (I); 

BisO; 
3 4 

R and R are both hydrogen; and 

A is C(0)NHCH(COOR ,1 )(CH2)rCXX)R ,l , where r is 1, 2 or 3, and R 11 is as defined 
above; 

was treated with an oxidant such as magnesium monoperoxyphthalate in an inert solvent 
such asTHFat temperature between -20 °C and 100 °C followed by treatment with a 
compound of the formula HNr'r 2 in an inert solvent at temperatures from 0 °C to 150 °C 
giving a compound of the formula (I) wherein 

XisNRV; 
Y is Nr'r 2 ; 

Bis a, 

3 4 
R andR are both hydrogen; and 

A is qONHOKCOOR'^CCH^COOR 1 \ where r is 1, 2 or 3, and R 11 is as defined in 
step D) above. 

Preferably m-chloroperoxybenzoic acid is used as an oxidant in a solvent of ethanol at 
ambient temperature, and the displacement is carried out in 1,4-dioxane at 100 °C. 

I) A compound of the formula (I) wherein 

XisSR 1 

YisSR 1 ; 

BisO; 
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3 4 
R andR are both hydrogen; and 

AisCOOH; 


may be prepared by reacting a compound of the formula (II) wherein R 1 is as defined in 
formula (I), with a compound of the formula (XI) 


P>.0 OP, 


io wherein 


12 . 

R is a lower (ar)alkyl and P 4 is a protecting group such as an acetyl group. 


The reaction may be carried out by heating the compounds together in the presence of 


an 


acid such as trichloroacetic acid at reduced pressure and at a temperature between 50° and 
12 

15 175 °C. Preferably R is ethyl, P 4 is acetyl and the reaction is carried out at 140 °C in the 
presence of p-toluenesulfonic acid under water pump vacuum. 

The protecting groups and the group R may then be removed by hydrolysis under acidic 
or basic conditions, giving a compound of the formula (I) wherein 


20 


XisSR 1 
Y is SR 1 ; 

R is as defined for formula (I); 


BisO; 
R 3 and] 
AisCOOH; 


3 4 

25 R and R are both hydrogen; and 
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10 


Examples of hydrolyzing agents and conditions that may be used, arc metal alkoxides in 
alcohol at temperatures between 0° and 100°C, or alternatively trifluoroacetic acid in 
dichloromethane may be used. Preferably R 12 is ethyl and P 4 is acetyl^nd uthium 
hydroxide in aqueous tetrahydrofuran is used at ambient temperature. 

A compound of the formula (XI) which is one of the starting materials in this reaction 
step, is initially prepared from (£)-Methyl 5,6Kiideoxy-23-0-(l-methylethylidene)-p-D- 
ribo-h<^t-5^nofuranosiduronic acid, ethyl ester by hydrolysis with an aqueous acid, eg 
aqueous acetic acid and reaction with an acylating agent such as acetyl chloride in the 
presence of a base eg pyridine and a suitable solvent eg methylene chloride, followed by 
reduction, e.g. hydrogenation using transition metal catalysts such as palladium on carbon 
under atmosphere of hydrogen in a suitable solvent, e.g. ethanol at a pressure between 1 
and 3 bar. 


is 


J) A compound of the formula (I) wherein 

XisNR 1 !* 2 ; 

» YisSR 1 ; 
1 2 

R and R are as defined in formula (I); 

BisOorCH 2 ; 

3 4 
R andR are both hydrogen; and 

A is 5-tetrazolyl; 

25 

was prepared as follows. 


30 


The product in step A(iii) or the product of step B(ii), i.e. a compound of the formula (V) 
wherein B is O or CH 2 and X and Y are as denned in formula (V) above, and Pi is a 
protecting group, preferably where Pi/Pj together form a ring, was oxidised 
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followed by an olefination reaction and a subsequent reduction. 

Methods of oxidation which may be mentioned include the Swern reaction and use of the 
Dess Martin reagent in appropriate solvents at temperatures between • 78° and 120°C 

5 Preferably the Pfitzner-Moffatt oxidation was performed in a solvent of DMSO at ambient 
temperature using a compound of the formula (V) wherein Pi/Pj is isopropylidene. 
Methods of olefination which may be mentioned include the Peterson reaction and the 
Homer Emmons reaction. We prefer a Wittig reaction with the phosphorus ylid 
(triphenylphosphoranylidene)acetonitrile. Methods of reduction which may be mentioned 

»o include hydrogenation using transition metal cataiyste"suchas platinum under an atmosphere 
of hydrogen in a suitable solvent eg acetic acid at temperatures between 0° and 100°. We 
prefer palladium on charcoal under a pressure of 4 Bar in a solvent of ethanol at ambient 
temperature. 

is The product thus achieved was a compound of the formula (XII) 


NR 1 R 2 



20 


wherein 
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BisOor CH2; 

Pi is a protecting group, preferably where P,/^ together form a ring and most preferably 

where ?\/P\ is isopropylidene; and 
1 2 

R andR are as defined in formula (I). 

This compound of the formula (XII) was reacted with an azide such as sodium azide in an 
inert solvent, e.g. DMF, at a temperature between 0 °C and 175 °C Isopropylidene is a 
preferred protecting group. Preferably tributyltin azide in toluene is used at a temperature 
of 110°C 


in 


The protecting groups are thereafter removed by treatment with a mineral or organic acid in 
an inert solvent at a temperature between 0 °C and 100 °C Preferably trifluoroacetic acid 
dichloromethane is used at ambient temperature. 

A product of the formula (I) wherein 
X is NR*R 2 ; 

YisSR 1 ; 
1 2 

R andR are as defined in formula (I); 

BisOor CH 2 ; 

3 4 
R andR are both hydrogen; and 

A is 5-tetrazolyl; 


was thus achieved 
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A compound of the formula (I) wherein 

XisS^NR^orCi^alkyl; 

YisS^^NR^orCi^alkyl; 
I 2 

R andR are as defined in formula (I); 

BisCH2orO; 
3 4 

R and R together form a bond; and 

A is COOR 11 wherein R 11 is as defined in formula (I) above; 

is reduced, giving a compound of the formula (VEI) wherein 

3 4 
R andR are hydrogen; and 

X, Y, B, A, R 1 1 and Pj are as defined above. 

Methods of reduction which may be mentioned include hydrogenation using transition metal 
catalysts, e.g. palladium on charcoal under an atmosphere of hydrogen in a suitable solvent 
such as acetic acid at a pressure of 1 to 5 bar. Preferably diimide generated from a suitable 
precursor such as 2,4,6-triisopropylbenzenesulfonylhydrazide at a temperature between 60 
°C and 100 °C is used in a solvent of tetrahydrofuran. 

(ii) The product of step (i) is subjected to the same reaction conditions as described in step 
D(ii), giving a compound of the formula (I) wherein 

X is SR 1 , NR ! R 2 or Q-C7 alkyl; 

Y is SR 1 , NR l R 2 or C1-C7 alkyl; 
1 2 

R andR are as defined in formula (I); 

BisCH2<>rO;and 

AisCOOH. 
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The compounds of the formula (I), as well as salts, and prodrugs such as esters or amides 
thereof, may be isolated from their reaction mixtures using conventional techniques. 

5 Salts of the compounds of formula (I) may be formed by reacting the free acid, or a salt 
thereof, or the free base, or a salt or derivative thereof, with one or more equivalents of the 
appropriate base or acid. The reaction may be carried out in a solvent or medium in which 
the salt is insoluble or in a solvent in which the salt is soluble, e.g. water, ethahol, 
tetrahydrofuran or diethyl ether, which may be removed w vacuo, or by freeze drying. The 
io reaction may also be a metathetical process or it may be carried out on an ion exchange 
resin. The non-toxic physiologically acceptable salts are preferred, although other salts may 
be useful, e.g. in isolating or purifying the product 

PhaimaceuticaUy acceptable esters of the compounds of formula I may be made by 
15 conventional techniques, e.g. esterification or transesterification. 

Pharmaceutically acceptable amides of the compounds of formula I may be made by 
conventional techniques, e.g. reaction of an ester of the corresponding acid with ammonia 
or an appropriate amine. 

20 

Detailed descripfir^ of the invention 

The invention will now be described in more detail by the following examples, which are not 
to be construed as limiting the invention. 

25 

Temperatures are given in degrees Celsius in the Examples if nothing else has been 
indicated. 
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EXAMPLES 
Example 1 

ri/?-fl«fa2R.^4g^.344.f7.m,itvl am lnn^S.rprnp Y ^ hi 0 V^.ir^. 
5 ^^Qi0f4„V^Yriniidill-3-vl1-2J^ihvdr Q xvcvrlnp f n^l 1 .2-prnp < >.nni r ^ ^ vn ^Itl 

a) 2-fPf f)pvlthin)-4,fr 1 //.5/A-p yritniriin^jnnf 

Propyl iodide (136 ml) was added to a suspension of 4,6-dihydroxy-2- mercaptopyrimidine 
10 <200 g) in water (800 ml), containing sodium hydroxide (55.6 g). The reaction mixture was 
stirred for 2 weeks then concentrated to half volume, 2N hydrochloric acid added and the 
product isolated by filtration (167 g). 

MS (EI): 186 (M + , 100%). 

15 

b) 6-HvdTOX V-5-nitro.2./prnpy UhiQ^-4r 1 //Ipyp nyHinnh* 

The product of step a) (70 g) was added slowly to ice-cooled fuming nitric acid (323 ml). 
The reaction mixture was stirred for 1 hour then poured onto ice and the product isolated 
20 by filtration (65 g). 

MS (EI): 231 (M 4 ), 41 (100%). 

c) 4.6-Dichlom.S.p itro-2-rpropylthio^pvrimidifiK 


25 


WDiethylaniline (150 ml) was added dropwise to a stirred suspension of the product of 
step b) (134 g) in phosphoryl chloride (500 ml) and the resulting solution heated at reflux 
for 1 hour. The cooled reaction mixture was poured onto ice then extracted with diethyl 
ether (3 x 500 ml). The combined extracts were dried and concentrated. Chromatography 
so (SiOz, isohexane:diethyl ether, 19:1 as eluant) gave the subtitle compound (128 g). 
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MS (EI): 271, 269, 267 (M*), 41 (100%). 

d) r3aH3qg,4B,7fi,7aofl1 ^46-Chloro-5-nitro-2-(pro P v]th^ VpvrimMin^]-tetnihvdr9- 
J 2,2-dimethvl-4.7-methann-1^. dioxolof4.5-c1pyridin.6n a ^ n > ; 

Sodium hydride (60%, 4.00g) was added portionwise to [3aS-(3aa,4p\7p\7aa] tetrahydro- 
2,2HMmethyM; ( -methano-l,3^ioxolo[4,5-cJpyridiih6(3a//)-one (18.3g) in THF (500ml). 
On stirring for lhr the solution was added dropwise to the product of step c) (54.0g) in 
o THF (500ml). The reaction mixture was stirred at r.t for 45 minutes then concentrated and 
purified by chromatography (SiCfe, dichloromethane : isohexane, 3:2 as eluant) to afford the 
subtitle compound (79.2g). 

MS (APO) 417, 415 (M+H*), 415 (100%). 

5 

e) f3a5-(3ag,43,7P,7a(X)l ^rS-Armno-6-chloro-2.(p rn P vlthioV p V ri m iriin^-Yn. t etrahvdrn. 
2,2-dimetfivl-4.7-mcthano- 1 .3-dioxnlnr4 S-flpvriHin^H affl^^ 

Reduced iron powder (50g) was added to a solution of the product of step d) (50.0g) in 
) glacial acetic acid (1.8 L) and the reaction mixture heated at reflux for 15 minutes. The 
cooled reaction mixture was concentrated and the residue taken into ether (2 L) then 
washed with sodium bicarbonate solution (2xlL). The organic phase was dried and 
concentrated to afford the sub-title compound (42.6g). 


25 MS (APO) 387, 385 (M+H*), 385 (100%). 
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0r3a/?-(3gg,4ff 1 (^,fiaa)1-6-f5-Anuno-6^hlnm-2.( proDvlthinM.pvrimiHinvlamm 
tttrahvdrp.2,2-(1imeth vl-4//-cvclopenta- 1 .3-dimtn le-4-mrth a iip| 

Sodium borohydride (8.37g) was added to an ice-cooled solution of the product of step e) 
5 (42.6g) in methanol (1.3L). After stirring for 1 hour the solution was poured into water 
(2L) and extracted with diethyl ether (2x 1L). The combined extracts were dried and 
concentrated. Purification (SiO*. dichloromethane : ethyl acetate, 1:1 as eluant) gave the 
subtitle compound (36. 1 g). 

io MS (AI^0419; 4t7~(iil+ir);'417 (100%T '' * ' ' " ~ * " " ^ : ^ - - 

g) f3a^-(3ap;4o;f>rt 1 fi aa)1-6-r7-Chloro-5-(DropvlthioV^W.l ?,3-tria7olnf4 ^p yrimi^ 
vll-tetrahvdro-2.2-dimethvl-4tf -cy clopenta- 1 .3-Hioxole~4-methannl 

is Isoamyl nitrite (24.9ml) was added to a solution of the product of step f) (36.0g) in 

acetonitrile (80ml) and the solution heated at 70° for 1 hour. The cooled reaction mixture 
was concentrated and purified (SiO,, dichloromethane : ethyl acetate, 4:1 as eluant) to 
afford the subtitle compound (33.6g). 

20 MS (ED 401, 399 (M+H*), 43 (100%). 

") [3a/?-(3a,p;4o;6o;6aa)V6-r7-murvlaminoV5^pro pylthinV3W.1.2.3-tria7i>ln^ S- 
(flpvriinidin-3.vn.terrahYdrn-? ,2-dimethvM^-cvclopenta. 1 /UHi»v 0 ie^- me th a nni 

25 The product from step g) (16.75g) and n-butylamine (30ml) in 1,4-dioxane (500ml) were 
heated under reflux for 1 h. The reaction mixture was concentrated and the residue purified 
(Si02, dichloromethane : ethyl acetate, 4: 1 as eluant) to afford the subtitle compound 
(17.8g). 


30 MS (APCI) 437 (M+H*. 100%). 
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i) f3^-f3aft4ffi(g).6a6a«)l^Wfi47.ffi U tvl a ininM. 5 .f D ropvl t hm\.^.l i ^ | ^. 

triazolQf4,^(flpvriira^^ 

propenoic acid. l.l-dimethyleth Y | ^ 

A stirred solution of the product of step h) (0.5 g), pyridine (0.093 ml) and trifluoroacetic 
acid (0.048 ml) in DMSO (25 ml) was treated with l,3^cyclohexylcarbo<liirnide (0.72 g) 
and the mixture stirred at room temperature for 24 hours. 

(r-Butoxycarbonylmethylene)triphenylphosphorane (0.69 g) was added and the reaction 
stirred for a further 18 hours. The reaction mixture was cooled to 0°, diluted with ethyl 
acetate (100 ml) and oxalic acid (0.51 g) added. After 30 min the mixture was filtered and 
the filtrate washed with saturated sodium bicarbonate solution (100 ml), dried and 
concentrated. Chromatography (SiO,, hexane:ethyl acetate, 5:1 as eluant) gave the subtitle 
compound (0.55 g). 

MS (FAB): 533 (M+H* ,100%). 

j) n/Mlom2fl.3B.4rt1.^4J7. rai^ 

triazgloK^vriin^ ^ ^. nrn 

A solution of the product from step i) (0.8 g) in 50% aqueous trifluoroacetic acid (100 ml) 
was stirred at room temperature for 5 hours. The reaction mixture was concentrated and 
the product recrystallised from ethyl acetate (30 ml). The free acid was taken into 
methanolrwater (2:3, 30 ml) and applied to a Dowex 50x100 ion exchange resin (sodium 
form), eluting with water. Lyophilisation gave the title salt as a colourless solid (0.43 g). 

NMR 5H (d 6 -DMSO): 6.59 (1H. dd), 5.89 (1H, d), 4.94 (1H, m), 4.45 (1H, t), 4.12 (1H, 

t), 3.45 (2H, m), 2.83 (3H, m), 2.47 (1H, m), 2.00 (1H, m), 1.5 (4H, m), 1.20 (2H, m), 0.82 
(3H.t),0.71(3H,t). , 
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Example 2 

f lfrflgfg),2fl,3ft 4a)l-yV-r3-f4-f7-m.itvlamino^'i.r r r ft p r ltt ?;iTHff . 1 ? ? 

tolQf4,5-^vrimian-3-vt1^^ 

disodium .salt 

a) H/?-(lfffP),26.3B.4a)1-^f3-f4-f7.m U tv» a minnUS. fr ^ p V | thift ^.^. 1 , 

trireoM4.5-tflPYPiTOdin-3^ 

bisn.l-dimeth vlethvn *<a«r 


L-A^amc acid di-tertiary butyl ester hydrochloride (0.46 g) and triethylamine (0.23 ml) 
were added to a solution of the compound of Example 1 (0.6 g) in DMF (25 ml). 
1-Hydroxybenzotriazole (0.22 g) was added and the solution cooled in an ice-bath before 
adding 13HUcyclohexylcarbc)diimide (0.34 g). The reaction mixture was stirred at 0° for 30 
min then at room temperature for 3 days. After removing the solvent, chromatography 
is (Sid, chlorofornrmethanol, 40: 1 as eluant) gave the subtitle compound (0.63 g). 

MS (FAB): 664 (M+H*), 57 (100%). 
bm^nct(A2ft.3B,4ft)1-/m^^ 
' disodium salt 


A solution of the product of step a) (0.60 g) in dichloromethane (30 ml) containing 
trifluoroacetic acid (30 ml) was stirred at room temperature for 2 hours. The solution was 
concentrated and the residue purified (HPLC Nova-Pak® C18 column, 0.1% aqueous 

ammonium acetate:methanol 50:50 to 0:100 over 15 mins as eluant) to give the tide salt as 
a colourless solid (0. 19 g). 
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NMR 5H (d 6 -DMSO): 6.74 (1H, dd), 6.12 (1H, d), 5.07 (1H, m), 4.38 (1H, m), 4.05 (1H, 
t), 3.95 (2H, m), 3.12 (2H. t), 2.85 (1H, m), 2.49 (1H, m), 2.30-2.45 (2H, m), 2.0 (1H, m), 
1.75 (2H, m), 1.52 (2H, m), 1.47 (2H, m), 1.0 (3H, t), 0.98 (3H, t). 


Exarnpte3 

f^-(la,2p 1 3B,4tt)l-4-r7-miitvlaniinQV5-r P rnpv lthioV^W-1 O . ^ p^i^. 
r4.?-^Yrimidjn.3-Yll-2,3-dihvdroxv-cvclonftntaneprn p a nnir y ffl m| t 

a) f^-(lg(^,2B l 3 B.4a)N344-r7-fflntvlaminoVS.r p T np y lthinVW.» 7^. 
tn aZ plof4 1 g-tfbvrimidin-3-vn-2 3^ihvdn,»vcvrlni v.n > Y n .2. n r n p m n;r ^ rth1 ^ 

A stirred solution of the product of Example 1 h) (0.6 g), pyridine (0. 1 12 ml) and 
trifluoroacetic acid (0.058 ml) in DMSO (25 ml) was treated with 1,3-dicyclo- 
hexylcarbodiimide (0.87 g) and the mixture stirred at room temperature for 24 hours. 
(Carbethoxymethylene)triphenylph6sphorane (0.90 g) was added and the reaction stirred for 
a further 18 hours. The reaction mixture was cooled to 0°, diluted with ethyl acetate (100 
ml) and oxalic acid (0.51 g) added. After 30 min the mixture was filtered and the filtrate 
washed with saturated sodium bicarbonate solution (100 ml), dried and concentrated. The 
residue was taken into dichjoromethane (50 ml)/ trifluoroacetic acid (50 ml) and stirred 
overnight The solvent was removed and the residue purified by chromatography (SiOj, 
dichloromethanetethyl acetate, 1:1 as eluant) to give the subtitle compound (0.36 g). 

MS (FAB): 465 (M+H*. 100%). 


b) ri^(la 1 2P,3B,4ffi)1-4.f7-(R ) itvlaminoV5-rnrn p vlthinV3//.l .2 .^^in. 
r4,5-(%vrimidin-3-vll-2,3^ihvdmxv.cvclnp ft n^ nr p ronann i r ari rf ^ ^ 

2,4.6-Trusopropylbenienesulfonohydraade (0.50 g) was added to a solution of the product 
of step a) (0.35 g) in dry THF (175 ml) and the resulting solution heated at 70° for 3 hours. 


WO 97/03084 


PCT/SE96/009M 


35 


The cooled reaction mixture was purified by chromatography (SiCfe, dichloromethane:ethyl 
acetate, 1: 1 as eluant) to give the subtitle compound (0.16 g). 

MS (EI): 466 (M 4 ), 43 (100%). 

5 

r4.5-rflpyrimidin-3-vn-7.3Klmv(lroxv<vclor^ntan ^panoic arid « rf \ m ftj.fr 

Lithium hydroxide monohydrate (14 mg) was added to a solution of the product of step b) 
io (0.16 g) in THF. (10 rnl)/water (10 ml). -The solution was stirred at room temperature for 
1 8 hours before removing the solvent in vacuo. Purification (HPLC Nova-Pak® C18 
column, 0. 1 % aqueous ammonium acetate:methanol 50:50 to 0: 100 over 15 mins as eluant) 
gave the title acid which was taken into methanol (2 ml) and IN sodium hydroxide solution 
(0.28 ml) added. The solution was concentrated to give the title salt (0. 13 g). 


15 


MS (ESI): 439 (M-Na+rT, 100%). 

NMR 8H (EbO) 5.07 (1H, m), 4.65 (1H, t), 4.08 (1H, t), 3.49 (2H, t), 3.05 

(2H, m), 2.62 (1H, m), 2.36 (2H, m), 2.17 (1H, m), 2.00 (1H, m), 1.70 (2H, m), 1.65 (2H, 

m), 1.61 (2H, m), 1.40 (2H, m), 1.00 (3H, t), 0.97 (3H, t). 


20 


Example 4 

fMHlvm2ft,3fl,4q)1.3-f4-r7^ 

piazoloKS-dTpYrirnic^ ^ ^i.,^ ff i t 

a) 2-(PentvlthioV4.6n tf.5/^. P vrimiHin^i ftfir 


30 


To a solution of 4,6^ydroxy-2-trierraptopyrimidine (14.4 g) in 2N sodium hydroxide 
solution (100 ml) was added pentyl iodide (15.6 ml) in ethanol (25 ml) and the resulting 
reaction mixture stirred at room temperature for four days. The ethanol was removed at 
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reduced pressure and NJV-dimethylformamide (80 ml) and pentyl iodide (1.56 ml) added 
then the reaction mixture stirred for an additional 16 hours. The solution was made acidic 
by addition of 2N HQ solution and the aqueous layer decanted. The remaning gum was 
dissolved in methanol and evaporated to dryness then azeotroped with toluene (x 2). The 
solid was triturated with ether, filtered and dried to give the subtitle compound as a white 
solid (1 1.9 g). 

MS (EI) 214 (M*), 144(100%). 

b) 6-Hvdroxv-5-nitrfv2.( r nty lthioV4ri/fi.p Yri m iHinn K 

Prepared according to the method of Example lb) using the product of step a). 
MS (EI): 259 (NT), 43 (100%). 

c) 4.6-Dichl oro-5-nitro-2-fpentvlthioVpvrimidine. 

Prepared according to the method of Example lc) using the product of step b). 
MS (FAB): 295, 297, 299 (M+H*), 41 (100%). 

d) f3a^-(3ao;4&7B.7aa)154rVrhloro.5.nirrn.9.r p P n ^lthi n VpvrimiHin.4.y n . 
tetrahvdro-2,2^imethvl-4.7-methano- 1 .3-dimcnlnf4 ,5-c1 n vriHin.fin a ^ ^ nr 


Prepared according to the method of Example Id) using the product of step c). 
MS (FAB): 445, 443 (M+H*), 443 (100%). 
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e) r3a$-(3aa4B.7B.7att)1 545-Amino-6 H:hloro-2-(pem^ 
t etrahvdro-2.2^imethv1-4.7-methano- 1 .3-dioxQlQf4.5-c1pvridin-6naffl-op C 

Prepared according to the method of Example le) using the product of step d). 

5 

MS (EI): 414, 412 (M*), 412 (100%). 

0 f3^-(3aa,4<x,6a6aa)1-6-r5-A^ 

tetrah vdro-2,2-dimeth yl-4//-cvclopenta- 1 3-dioxole-4-methann1 

10 

Prepared according to the method of Example 1 f) using the product of step e). 
MS (EI): 418, 416 (M*), 327 (100%). 

w g) r3a^-(3aa,4a,6a6aa)1-647-Chloro-5^pentvlthioV3//-K2 ^-tri^nln- 

f 4>rf)PYrimidin-3-vl1-tetrahv^^ 1 .3-dioxole-4-methanol 

Prepared according to the method of Example 1 g) using the product of step f). 

20 MS(APCI):430,428(M+IO,338(100%). 

h) f 3a/?-(3aQt.4 a,6a ,6aa)l^[7-mutvlammoVS-fpt«tvlthinV3tf - l-2.3-tria7.n1rv 
f4,5-rffovrimidin-3-vl1-tet^ 


25 


Prepared according to the method of Example lh) using the product of step g). 
MS (FAB): 465 (M+H\ 100%). 
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i) f3^-(3aa4a(/n.6ff.6aa)1-3-f6-f7.mntvl a minoV5.fp e nt v lt hi 0 V3W.1 .2.\- 

mreplor4,5-(flnvrimidin-^^ 

2-propennicaciH 1 Himethvlethvl ester 

5 Prepared according to the method of Example 1 i) using the product of step h). 
MS (FAB): 561 (M+H*), 505 (100%). 

j) H/?-na(g).2fl.m4ft,H.vr4-rc^^^ 

Prepared according to the method of Example 1 j) using the product of step i). 
MS (FAB): 487 (M+Na+H*), 465 (100%). 

15 

NMR 8H (oVDMSO) 9.00 (1H, t), 6.43 (1H, dd), 5.70 (1H, d), 4.97 (1H, q), 4.32 (1H. t), 
3.87 (1H, t), 3.50-3.47 (2H, m), 3.12-3.04 (2H, m), 2.68 (1H, m), 2.38-2.34 (1H, m), 
1.93-1.89 (1H, m), 1.64 (2H, m), 1.62 (2H, m), 1.37-1.30 (6H, m), 0.91 (3H, t), 0.87 (3H, 
t). 

20 

Example 5 

The following compound was prepared according to the method of Example 4: 

* rM-ntffl.2B.m4ft)i-3-r4-^^ 

triajoloKg-tflpYrimffi^^^ aciri ^ 


30 


a > r3a/H3ap;4<x 1 6a,6att) 1-6V7-(FM 
r4,5-^vrimidto-3-vlVte^ 
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MS(FAB):437(M+H + , 100%). 

b) r3a/H3aa.4qrR6a6aatt-3-r6-f7-(Ethri^ 
riazolof4.5-^yrimidin-3-vll-tetrahvdro-^^^ 

5 Dropenoic acid. 1.1-dimethvlethvl ester 

MS (FAB): 533 (M+H) + , 477 (100%). 

c) ri/?-(la(E>.2B.3p.4a^-3-r447-rEthvlaminoV5-fr^ntvlthioV3//-1 .2.3- 

>o triazolor4.5-<iTpvrimidin-3-vll-2.3-d^^ acid sodium salt 

MS (FAB): 459 (M+Na+H*), 437 (100%). 

NMR 8H (oVDMSO) 8.99 (1H, t), 6.55 (1H, dd), 5.76 (1H, d), 4.98 (1H, q), 4.32 (1H, t), 
is 3.90 (1H, t), 3.81-3.50 (2H, m), 3.16-3.08 (2H, m), 2.74-2.70 (1H, m), 2.46-2.37 (1H, m), 
1.98-1.89 (1H, m), 1.71-1.67 (2H, m), 1.37-1.24 (4H, m), 1.19 (3H, t), 0.86 (3H, t). 

Example 6 

20 nS-aa2B.3B.4qH-4-f7-rautvlarmn 0 >-5^ 

triazolor4.5-^vrimidin -3-yl1-2.3-dmvdroxy-cyclopentaner^ acid, sodium salt 

Prepared according to the method of Example 3b) using the product of Example 4. 

25 MS (APCI): 467 (M+H 4 ), 295 (100%). 

NMR 5H (oVDMSO) 8.97 (1H, t), 4.93-4.86 (1H, m), 4.32 (1H, t), 3.88 (1H, t), 3.49- 
3.45 (2H, m), 3.07-3.05 (2H, m), 2.28-2.08 (1H, m), 2.01-1.92 (3H, m), 1.74-1.55 (7H, 
m), 1.37-1.33 (6H, m), 0.90 (3H, t), 0.86 (3H, t). 

30 
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Example 7 

fl^la,2BJB.4a)1.4-f7-mthvlaminoV5.rDentvlthi«^tf.1 7 %. 
mazolof4,5-rflpvrimidin-3-vll-2 .3-dihvdro xv-cvclopentanenropanoic acid, sodium salt 

Prepared according to the method of Example 3b) using the product of Example 5. 

MS (FAB): 461 (M+Na+rT), 154 (100%). 

NMR 5H (cU-DMSO) 8.96 (1H, t), 4.91 (1H, q), 4.33 (1H, t), 3.75 (1H, t), 3.51 (2H, m), 
3.08-3.06 (2H, m), 2.30-2.24 (1H, m), 2.06-1.93 (3H, m), 1.75-1.55 (5H, m), 1.37-1.09 
(4H, m), 1.15 (3H, t), 0.87 (3H, t). 

Example 8 

fl^-(lC^ 2o^3B.5B)l-3-r7-muWlaiTimoV5-fprn P vlt hio^3//-1.2.3.tri a 7nln- 
f4,5-ftTpyrimidin-3-vn-5-r2-f 1 //-tetrazol-S-vl^ ethvIl- 1 .2-cvclnp entan^l 

a) f3a/?-(3aa.4o^£).6a.6aa)1-3-f6-f7.ffiutvlamin o>.5.( prOD vithinV^A/.l .r\. 

triazQlor4J-rftovriiradin-3-^^^ 

propenonitrile 

Prepared according to the method of Example li) using the product of Example lh) and 
(triphenylphosphoranylidene)acetonitrile. 

MS (EI): 457 (M*), 414 (100%). 
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b) f3^-(3aa,4<X.6a.6aa>1-3-f6-r7-fButvlaminnVW p ro n vlthi^^W.1 7 ^ 
fr^olQf4,5-<fhmimidin^-vll-2.2^irne m d^ 

prcpansnitrfle 

5 The product of step a) (0.75 g) in ethanol (300 ml) containing 10% palladium on carbon 
(0.37 g) was stirred under 4 atmospheres of hydrogen for 48 hours. The catalyst was 
removed by filtration and the filtrate concentrated to afford the subtitle compound (0.34 g). 

MS (FAB): 460 (M+H*, 100%). 
10 ....... . 

c) r3aS-(3act,4a6rL6artH-AlBurvl^ 
tetfahydr o-l^irrethvMtf^vd^ 
pvrimidin-7-amine 

15 The product of step b) (0.40 g) and tributyltin azide (0.70 g) in toluene was heated at reflux 
for 48 hours then concentrated. Purification by chromatography (SiOi, 
dichloromethane:methanol, 95:5 as eluant) gave the subtitle compound (0.19 g). 

MS (FAB): 503 (M+H*. 100%). 

20 

d) f l^(lCc,2a,3B.5B)1-3-f7-fButvlarrdnoV5-f F npvl thioVlW-1 7 
KS-flpvrimidin-S-vlM^-Htf-te^^ 

Prepared according to the method of Example lj) using the product of step c). 

25 

MS (FAB): 463 (M+H*, 100%). 


NMR 5H (oVDMSO) 8.64 (1H, t), 5.11 (1H, m), 4.96 (1H, m), 4.85 (1H, m), 4.38 (1H, 
m), 3.83 (1H, m), 3.50 (2H, m), 3.07 (2H, m), 2.97 (2H, m), 2.41 (1H, m), 2.00 (2H, m), 
30 1.80 (2H, m), 1.69 (2H, m), 1.61(2H, m), 1.35 (2H, m), 0.97 (3H, m), 0.91 (3H, t). 
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Example 9 

n/?-flg,2B,3B.4q)l-^f3-f4-r7-fRiitvl a mino\.S.f P T«p vlthi n V^W.1 9 X-f ri^^ ^ 
rflpVTimidin-3-Yl1-2.3-<tihvriTnxvcvclopentvn p ropanovl> T -a^r ^ 

») fWlft2p,3B.4ail^^^ 

(^Vrimitpn^Yn^^-dihvdroxvcvclop ent Yllp rp panoyn^^ ^TTi c acid, hirfl.1- 
dimethvlfcthvn aster 

WV-Diisopropylethylamine (0.35ml) was added to a solution of L-aspartic acid di-tcitiary 
butyl ester, hydrochloride (0.28g), bromo-tris-pyrroUdino-phosphonium 
hexafluorophosphate (0.44g) and the product of Example 3 (0.44g) in DMF (20ml). The 
reaction mixture was stirred at room temperature for 1 hr then concentrated. 
Chromatography (SiCfe, ethyl acetate as eluant) gave the sub-tide compound (0.49g). 

MS (APCI) 666 ( M+H*, 100%). 

b) f ^-(lft2B.3fl,4q)1-^-f344-r7-m U tvl a minr>VS.rp m pylthif>V^W.1 9 T 
%YTirru\tin-3-v)1^^^ 

Prepared according to the method of example 2b) using the product of step a). 

NMR 5H (d 6 -DMSO) 9.03 (1H, brs), 7.79 (1H, d), 4.92 (1H, m), 4.35 (1H, m), 4.19 (1H, 
t), 3.75 (2H, m), 3.49 (2H, t), 3.08 (2H, m), 143 (1H, m), 2.32 (1H, m), 118 (3H, m), 
1.91 (1H, m), 1.73 (3H, m), 1.58 (2H, m), 1.34 (2H, m), 1.00 (3H, t), 0.98 (3H, t). 
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Example 1Q 

n^n«ra2Mfl4ffiwv-rvr447.fflexvi am ^^ 

^PVTimidin-3-vll-? ^^ihvdroxvcyclnpe ntvll^-p rnpp^p vn-I^aitp artir a,gfl 

5 a ) f3^-(3att,4tt,6a,6aa)^6^^7-fHexvlaminnVS.r P rn P Y^ t hi Q V^//.12/^■fri a 7^ ff f4 l <. 
rf|pvrMdin-3-vll-te.trahvriro-?.2^imethvl.4tf^ v C l ope nt a .1 ^? n xole.4-i™>th a n ft l 

Sodium borohydride (1.16g) was added to an ice-cooled solution of the product of step le) 
(5.90g) in methanol (200ml). After stirring for 1 hour the solution was concentrated and 

o the residue purified by chromatography (SiO* diethyl ether as eluantX The resulting^ 
intermediate was taken into acetonitrile (300ml) and isoamyl nitrite (2.8ml) added. The 
reaction mixture was stirred at 60° for 30 minutes then concentrated and the residue taken 
into 1,4-dioxane (300ml). Hexylamine (20ml) was added and the reaction mixture stirred at 
room temperature for 2 hours. The reaction mixture was concentrated and the residue 

$ purified (SiO*. diethyl ether as eluant) to afford the subtitle compound (4.69g). 

MS (APCI) 465 ( M+H + , 100%). 


b) Hfr(itfa2lim4a)i.M4.r7-mr^^ 

^PVrinTidin-3-vl1-2.3-dihvriTn xvcvclnr ^nty n.2-prop ennirari^ 

Prepared by the method of example li) followed by the method of example lj), using the 
product of step a). 

NMR 6H (020) 9.03 (1H, t), 6.96 (1H, dd), 5.89 (1H, d), 5.31 (1H, s), 5.10 (1H, s), 5.00 
(1H, m), 4.29 (1H, t), 4.02 (1H, t), 3.49 (2H, m), 3.01 (2H, m), 2.83 (2H, m), 2.49 (1H, 
m), 2.01 (1H, m), 1.72 (2H, m), 1.65 (2H, m), 1.29 (6H, m), 0.98 (3H, t), 0.86 (3H, t). 
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c) n Mtt(E),2B.3B.4q)Wf3-f4-r7-fflM^^ 

^pvrmiidin-3-vll-2.3-dihvdroxvcvclo^ acid. bisf 1.1- 

dirnethyiethyii) ester 

s Prepared according to the method of example 9a) using the product of step b). 
MS (APCI) 692 ( M+H*. 100%). 

d) fl^nctfff.2B.3B.4q)1-JV-rM4-f7^ 
io <flpvriirodirh3-vll.2.3.dihvdroxv^ 

Prepared according to the method of example 2b) using the product of step c). 

NMR 5H (d 6 -DMSO) 7.94 (1H, d), 7.23-7.1 1 (1H, s), 6.75 (1H, dd), 6.17 (1H, d), 5.19 
is (1H, s), 5.08 (1H, s), 5.00 (1H, m), 4.31 (2H, m), 3.96 (1H, m), 3.62 (2H, m), 3.07 (2H, 
m), 2.81 (1H, m), 2.49-2.31 (3H, m), 2.01 (1H, m), 1.67 (2H, m), 1.61 (2H, m), 1.31 (6H, 
m), 0.96 (3H,t), 0.85 (3H,t). 

Example 11 

20 

The following compounds were prepared according to the method of example 1. 

a)nfl-na(a.2B.3».4aH-3.r4-r7.(3.3.^^ 
triazolor4.5-dlDvrimidin-3-vn.2.3^^ 

25 

0 r3aR-ftaQL4a6U6aaH-6-f7.a3-DimeM^ 

riazolor4.5-d1pvriinidiifr3- vll-te^ i .3-dioxo1e-4- 

ms&aaol 


30 
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MS (APCI)465 (M+H\ 100%). 

>i) f3a^-(3aMa(a.6a.6aa)1-346-f7-r3.3-nimp.th ylbutvlaminnVS-(DropvhhinV^tf-1/2 , ^ 
triazotor4,5-rf)pvrimiriin-3-vl1-tetrahv d^^ 
5 proDenoic acid. 1 . 1 -dimethvlrthyl wtw 

MS(APCI)561 (M+H\100%). 

iflMMq(a2B.3B.4fl)1-3-r4-f7-(3.3-^ 

NMR 5H (d 6 -DMSO) 8.59 (1H, t), 6.84 (1H, dd), 5.84 (1H, d), 5.03 -4.96 (1H, m), 3.98 
(1H, m), 3.52 (2H, m), 3.07 (2H, m), 2.81 (1H, m), 2.43 (1H, m), 1.97 (1H, m), 1.75 (2H, 
m), 1.55 (2H, m), 0.99 (3H, t), 0.95 (9H, s). 

15 

b)fl/?-(lqf^.2B.3B.4a^-344-f7-f2-Meth nxv)ethvlainin n U5-fpro P vlthioV3//-1^3. 
triazolof4.5-dlpvrimidin-3-vl1-2.3-dihvdroxyqfclopentvn-2-propenoicacid 

0 f 3a^-(3aa4a6a.6aa^-6-f 7.r2-Methoxv^thvl aminoV5-rprnpvlthioV3W- 1.2 3. 
M t"a20lof4.5-rflpvrimidin-3-yl1-tetrah^^^ 
methanol 

MS (FAB) 439 (M+H*, 100%). 

25 ") [3a^-(3aa.4a( g).6a.6aa^-3-f6-r7-f2-Methnxy^ ethvlaminoV5-r P ropvlthinV3W. 1 ,9,3- 
triazolor4.5-rffovrimidin-3-vl1-te^ 

propenoic acid. 1.1-dimethvlftthvl e.st<r 


MS (FAB) 535 (M+H*, 100%). 

30 
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iiiLri^na(a2B3B.4a)1-3-f4-^ 
triazolof4.5-rflpvrirrodin-3-vn-2.3H^ 

MS (FAB) 439 (M+H*, 100%). 

Example XX 

\W-{ 1 tt.2B.38.4q)1.Mf3-f4-r7-fflexvlamiiioVS-f P ro P vlthioV3//.l ^.triaznlnM S. 
( nPYrimidm-3-vll-2J^ihvdroxvcvclopentvlpropanoyl1-L-asparticaci(l 

a)ri/?-ria2BJB.4ttll^r7-mexvlaminoV5.r P roDvlthioV3A/-1.2.3-tria7nln^S. 
i^pvrimidi n-3-yl1-2.3-dihydroxycyclopentanepropanoicacid 

Prepared according to the method of example 3b) using the product of step 10b). 

MS (APCI) 467 ( M+H\ 100%). 


b) fl/HlrA2B.3B.4q)1-AirM4-f7-^^ 

20 ^PYTMTOdin-3-vn-23-dihv(iroxvcvcloTCntvlpropano^ acid, hirfl.l. 

dimethvlethvn ftster 

Prepared according to the method of example 9a) using the product of step a). 
25 MS (APCI) 694 ( M+H*. 100%). 

c) riMa2B.3B.4rti.AM;w4-n.ffl e xd^ 
(flPVrirMlm-3-vn-2.3^ihv(to 


30 Prepared according to the method of example 2b) using the product of step b). 
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NMR 5H (d 6 -DMSO) 8.90 (lH.br s), 7.61 (1H, d). 4.97 (1H, m), 4.36 (1H, t), 4.21 (1H, 
m), 3.47 (2H, m), 3.77 (1H, m), 3.07 (2H, t), 2.51 (2H, m), 2.28 (1H, m), 2.20 (2H, m), 
1.93 (1H, m), 1.77 (1H, m). 1.62 (3H, m), 1.59 (3H, m), 1.33 (6H, m), 1.00 (3H, t), 0.88 
5 (3H,t). 

Example 13 

fl/?-f)a(g ) , 2p,3fi,4ff)1^-f3-r4-fS-ff3.3.3.Trin,mro Dro nvnthinl.7.n. 
(methvlthio>.thvl am ii^ ).3J/- 1 .2.3-tria7^1of 4.5-rf| p Ynmidin-3-vl1 -2 3. 
10 dihvdrQXVCwlopcntYll-2-Prone.novll-L.asp artir acid, rnonoanimnni.m, ^ 

a) 2-ff3,3,3-TriflHnronropvnthio1-4fi (l//.5/A-p YrimiH;npH;»n T 
Prepared according to the method of example la). 

is 

MS (APCI, negative ionization) 239 ( M-H*), 143 (100%). * 

b) 2-r(3.3,3-Trifl»oronrn P vnthio1-fi-hv droxv-5-nitrn-4( lffl-py rimiriinnnff 

20 Prepared according to the method of example lb) using the product of step a). 
MS (APCI, negative ionization) 284 ( M-H*. 100%). 
C) 4,6-DicMoro-2-rn.3.3.trifluoroprnp Y lVI > i 0 l.S.nitrcv p yTf TT ,idiny 

25 

Prepared according to the method of example lc) using the product of step b). 
NMR 5H (CDCI3) 3.30 (2H, m), 2.60 (2H, m) 
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d) I3aJ-(3aft4B7BJaq)1546-CMoro-24m.3-trifl^^^^ 
vn-tetrahvdro-2.2^imethvU.7. methano- 1 .3-dioxolof4.S.c1pvririin^ a tfUi rft 

Prepared according to the method of example Id) using the product of step c). 

s 

NMR SH (CDCb) 4.77 (1H, s). 4.73 (1H, d), 4.56 (1H, d), 3.33 (2H, m), 3.05 (1H, s), 
2.58 (2H, m), 2.33 (1H, d), 2.20 (1H, t), 1 .53 (3H, s), 1.36 (3H, s) 

e) r3a^-(3ag.4B.7B.7aa>1 5-r5-Amino-6-ch1on>-2-rn ^ 3-triflunrnpmpynthiolpvritniriin-d. 
"> Yn-tetrahYdro-2.2-dimethvl-4.7-methano-1 ^-Hi oxolof4.5-f1pYridin-6f3affl^ n( > 

Prepared according to the method of example le) using the product of step d). 
MS (APCI) 439 ( M+FT, 100%). 

is 

0 r3a^-f3aa4a6a.^1-6-rr5.Amino-ft.chln ro.2-rf3.3^.trifluoroprnpynthin^ 
pyrMdinvnamino1-tf i trahvdrc-2.2-dirnethvl-4//.cycln Denta. 1 .3-dimtole-^methannl 

Prepared according to the method of example If) using the product of step e). 

20 

MS (APCI) 443 ( M+H + , 100%). 

g) f3a^-f3aa4a6(l6aa)l-6.r5.rn.3.3.Triflnnm p rn p vnthinl.7.f?.. 
(n*ftyltWo)ethvtom^^^ 

25 4//-CVClODenta-1.3.dioxole^.irw>.th a nnl 

Prepared according to the method of example lg), followed by the method of example lh) 
using the product of step f). 


30 


MS (APCI) 509 ( M+rT, 100%). 
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h) [3i^-f3aa4gf£),6a6aa)l-3-f6-rs-f«.i^-Trifl„^ r TO pvnthi 0 i.7.p. 

(nTethYlthjp)ethYlamin ol-3tf-1.2.^ 

4//-CYplopenta- l,3-dioxol-4-vn-2-DroDenoicaciri 1 ^-dimethy lrthYlp^ 

5 

Prepared according to the method of example li) using the product of step g). 
MS (APCI) 605 ( M+H*), 549 (100%). 

10 0 M-( 1 afE).2B.3B.4aM-3.f4-r5-f G.3.3-Trifl„nrn r r o Pv nthio1.7.p- 
(methvlthiotethvlaminnl-3// - 1 .2.3-tria7.nlnf4.5-<f1p vrimirfi n-3-vn-2.3- 
dihYdroxvcvclopentvn.2-pmppnft^ m<\ 

Prepared according to the method of example lj) using the product of step h). 
is MS (APCI) 509 ( M+H*. 100%). 

j)ri^-(la (£),2,3B.4o t )1./V-f3-f4-f5-fn.3.3.Trifl U or 0 prn P vnthio.7.p . 
(rremvltnioteftvlarninol-3//- 1 .2.3-tria7.nlnr4 S^ V y Ti m Mi n . fa) ].'> %. 
dihYdrpxYCYclQpentvn-2-propenovn-L-aspartic acid, ^l.i-djmethvlnri^ft ffi fr r 

20 

Prepared according to the method of example 9a) using the product of step i). 
MS (APCI) 736 ( M+H*), 624 (100%). 

25 mi^aaro.2B.3B.4rtl.K-n.f4-r ^^^ 
(methyltMp)eftvlamino1-3H-1.2.3-rt^ 

dihYdTp m YglOI)entY)l-?-p mPenovn-L-a,SnaTric acid, mnnnammnniym ffl| t 


Prepared according to the method of example 2b) using the product of step j). 

30 
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NMR 5H (d 6 -DMSO) 7.90 (1H, d), 6.76-6.68 (1H, dd), 6.15 (1H, d),., 4.99 (1H, m), 
4.30 (2H, m), 3.71 (2H, t), 3.30 (2H, m), 2.74 (5H, m), 2.50 (1H, m), 2.42 (2H, m), 2.1 1 
(3H.s), 1.98 (lH,m). 

5 

Example 14 

(g)-l»r7-fBwtvlaminoVS-fnropvlthioV3//-1.2.3-tria7^1 n f4S .rf1pvrimiriti^. 
3-Vll- 1 .5.6-trideoxv-R-n-rffto-hept.5^nnfuranuronic acfl 

10 a) 2.6-Bis(p ropvlthio')-4.5-pvriniidinediamine 

n-Propyl iodide (2.52 ml) was added to a stined solution of 4,5-diamino-2,6- 
dimercaptopyrimidine (2.0 g) in IN potassium hydroxide solution (26.4 ml). On stirring for 
24 hours the solid was collected by filtration to give the subtitle compound as a pink solid 
(2.2 g). 

15 

MS (EI): 258 (M\ 100%). 

b) 5.7-BisfDronvltrjoVl//-l .2 3-triazolof4.5^flp vrimidinp. 

A solution of sodium nitrite (0.6 g) in water (7 ml) was added to a stirred suspension of the 
M product of step a) (2.0 g) in acetic acid:water (1 : 1, 90 ml) at 50 e . The reaction mixture was 
stirred at 50° for 1 hour and the solid collected by filtration to give the subtitle compound 
(1.71 g). 

MS (EI): 269 (M 4 ), 43 (100%). 

25 

c) 5J-Bis(DroPvlthioV3-(2.3.5-tri-0.ren7/> vl.B.D.n7 M .fiiT 9 nft^l V^- 
1.2.3-triazoloT4.5-rf|pYrimtdipff 


30 


Hydrogen bromide gas was bubbled into an ice-cooled solution of 1-O-acetyl- 
2,3,5-tri-0-oena)yl-p^r>ribofuranose (2.02 g) in dichloromethane (15 ml) for 15 rnin. The 
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reaction was stiired at 0° for 1 hour then at room temperature for 15 min. The solution was 
concentrated and the residue azeotroped with dichloromethane (3 x 50 ml). Sodium 
hydride (60%, 0.19 g) was added to a stirred suspension of the product of step b) (1.08 g) 
in acetonitrile (29 ml). After stirring at room temperature for 15 min the bromo sugar 
described above, in acetonitrile (10 ml), was added and stirring continued for 24 hours. The 
reaction mixture was partitioned between ethyl acetate and water, the organic layer was 
dried and concentrated. Chromatography (SiCfe, dichloromethaneidiethylether, 39:1, as 
eluant) gave a mixture of 5,7-bis(propylthio>3- (2,3,5-tri-O-benzoyl-^D-rito- 
furanosyl)-3//-U^^^ [MS (FAB): 714 (M+H*), 105 (100%)] and 

5,7-bis(propylthio)-2-(2,3,5-tri-0-benzoyl-p- D-ribo- 

funmosyl)-2/M,2,3-tri^^ [MS (FAB): 714 (M+IT), 105 (100%)] (1.9 

g). Further elution gave 5,7-bis(propylthio)- l-(2,3,5-tri-0-benzoyl-p- Thribo- 
f^osyl)-l//-l,2,3-triazolo[4,5-^pyrimidine as a colourless foam (0.46 g). 

MS (FAB): 714 (M+1T), 105 (100%). 
d) 

AiButYl-$-(propylthioV3-(B-D^^^^ 

n-Butylamine (7.37 g) was added to a solution of the mixture of isomers from step c) (9.0 
g) in 1,4-dioxane (100 ml), water (30 ml). The solution was heated at 100° for 40 hours 
then concentrated. The residue was taken into a 0. 1M solution of sodium methoxide in 
methanol (250 ml) and the reaction mixture heated at reflux for 30 min. On cooling to 
room temperature, acetic acid was added to pH7 and the solution concentrated. 
Chromatography (SiCfe, chloroform:isopropyl alcohol, 85:15, as eluant) gave the subtitle 
compound as a colourless glass (2.0 g). 


MS (Electrospray): 399 (M+H\ 100%). 
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e)/V-Butvl- XproPY^ 

1 .23-tria20lof4.5-rflpyrimiftin-7-amine 

A solution of the product of step d) (0.40 g) in 1,4-dioxane (5 ml) was treated with 
trichloroacetic acid (0.44 g) and triethyl orthoformate (0.44 g). The resulting solution was 
heated at 50° for 90 min. The cooled solution was diluted with dichloromethane (100 ml), 
washed with saturated sodium bicarbonate solution (50 ml) and water (50 ml), then dried 
and concentrated. Chromatography (SiO* hexanerethyl acetate, 2:1, as eluant) gave the 
subtitle compound as a colourless solid (032 g). 

MS (FAB): 455 (M+H*), 267 (100%). 

0 fg)- t'f7-fB\i wlamino)-5-fpropvl thi o)-3 //-l .23^tria2olnf4 s^vrimidin-^vn. 
U^e-tridgoxv-B'P'nfeo-hept'S-enofuranuronic acid, efryl ^ 

A stirred solution of the product of step e) (3.25 g), pyridine (0.57 g) and trifluoroacetic 
acid (0.41 g) in DMSO (30 ml) was treated with 1,3-dicyclohexylcarbodiimide (4.42 g) and 
the mixture stirred at room temperature for 24 hours. 

Carboethoxymethylenetriphenylphosphorane (3.98 g) was added and the reaction stirred for 
a further 18 hours. The reaction mixture was cooled to 0°, diluted with ethyl acetate (400 
ml) and oxalic acid (3.51 g) added. After 30 min the mixture was filtered and the filtrate 
washed with saturated sodium bicarbonate solution (200 ml), dried and concentrated. 
Chromatography (SiC^, hexanerethyl acetate, 5:1, as eluant) gave an intermediate which 
was taken into 80% acetic acid (aq) (25 ml) and heated at 36° for 2 days. The solution was 
concentrated and the residue purified by chromatography (SiCfe, hexanerethyl acetate, 2:1, 
as eluant) to give the subtitle compound as a colourless solid (1.84 g). 


MS (FAB): 467 (M+H*), 267 (100%). 
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g) (ff-H7-rauWlaminoM-fpropvlwinl3tf.l.2.3-rria2nH 
1 .5.6-tridC0X V-B-D-riAff-hept-S^nofuranuronic aqri, 

Prepared according to the method of Example 3c) using the product of step f). 

5 

NMR 6H (oVDMSO) 9.10 (1H, t), 6.82 (1H, dd), 6.15 (1H, d), 5.89 (1H, d), 4.76 (1H, t), 
4.60 (1H, t). 4.39 (1H, t), 3.50 (2H, m), 3.08 (2H, m), 1.69 (2H, m), 1.61 (2H, m), 1.34 
(2H, m), 0.98 (3H, t), 0.91 (3H, t). 

io MS (FAB): 439JM+rf), 267 (100%). 
Example 15 

(E)-N-l I •f7-fButvlaminoV5-fpropvlthi oV3//- 1 .2.3-triazolor4.5-rflpy rimiHin-;i 
Yfl- 1 .5.6-trideoxv-ft-D-nfco-hept-5 -enofuranuronovn-L.aspanic acid 

15 

a) (fr-/V-n-r7-ffimvlarninoVS-(prop 

Yll-1.5.6-trideoxv-f5-D-nf>o- hept-5-enofuranuronoyn-L-aspartic acid, bisfl.l- 
dirnethvlethvn ester 

20 Prepared according to the method of Example 2a) using the product of Example 14. 

MS (Electrospray): 666 (M+H*. 100%). 

bHW-rH7-(BBtvlaminoy5-foropvl^^ 
25 VH- 1.5.6-trideoxv-pVD-ri^-hept-5^nnfiiT anDTonayl1-l^asp artic acid 

Prepared according to the method of Example 2b) using the product of step a). 


NMR 5H (oVDMSO): 12.57 (2H, brs), 9.09 (1H, t), 8.42 (1H, d), 6.70 (1H, dd), 6.13 (2H, 
30 m), 5.78 (1H, d), 5.60 (1H, d), 4.7 1 (1H, m), 4.56 (2H, m), 4.40 (1H, q), 3.50 (2H, q), 3.07 
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(2H, m), 2.63 (2H, m), 1.68 (2H, m), 1.60 (2H, m), 1.35 (2H, m). 0.98 (3H, t), 0.91 (3H, 
t). 

Example 16 

s The following compound was prepared according to the method of Examples 14 and 15: 

(^-/V-ri-f7-Amino-5^nropvlthwV^A/-1 .2J-tri^lor4.5^vrimHin^. Y 1 1- 
l.g^-trideQXY-^D-n^hept-g^nofaranin-onovn-Irasoartic acid, monnammnnw") w it 

•° a)g-(ftopy)thio)-3-(B-D-rifa-m^^ 

A solution of the mixture of isomers from Example 14c) (12.0 g) in methanol (1 L) was 
cooled to 0° and saturated with ammonia gas. The solution was stirred at room 
temperature for 72 hours then concentrated. Chromatography (SiQ*, 
dichloromethanermethanol, 14: 1, as eluant) gave the subtitle compound as a colourless solid 

is (4.94 g). 

MS (Electrospray): 343 (M+PT, 100%). 

b) 5-(PrppYlthip). 3-r2 thOXVmethvleneVfl-D.hAo.fiiran^vll^W.l ,2,1 
20 triazolof4.5^vrimiHin.7.aminft 

MS (Electrospray): 399( M+H*, 100%). 

c) (E)-l-r7-Arnino-5-fnropvlthio^//.1 3-nia2nlnf4 S-rf|pvrimidiii-l-yH- 
1.5.6rtrid^xY-^D-rifrrKhept-5^of>ifiuiuronK acid. ethyl 

25 MS (Electrospray): 41 1 (M+H*, 100%). 

d) (ff-H7-AjfflMK *(n^^ 

1 .5.6-trideoxv-p.D-riAfl.hept.5-enofiirannToniy acjd 
MS (Electrospray): 383 (M+H*, 100%). 


30 
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e) ffl-MH7-Amino^-(pr6py»thio)-3^ 
l,5.6-trideoxv-B-D-n7w-hept-5-en ofiirM^ 
ester 

MS (Electrospray): 610 (M+H\ 100%). 

5 

f) (^-N-fl-f7-Arnino-5-fpropvlthioV 3//-1.2.3-tria7^1of4.5-rf1p YrimiHi n -^.y |]. 
1.5.$-trideoxv-B-D-n/>o-hept-5-enofuranuronovn.l..aspaftic acid monoammnninm 

NMR 5H ((U-DMSO): 8.53 (1H, brs), 8.18 (1H, fan), 6.66 (1H, dd), 6.62 (1H, d), 6.15 
io (lH r d),1.18ilH,^ K 4.,5iL(lH, t), 4.39 (lH,.t), 4.25 (1H, m), 3.05 (2H, m), 2.53-2.25 (2H, 
m), 1.68 (2H,m), 0.97 (3H,t). 

Example 17 

(^-/^•rVf7-fButvlarninoV5-(proDvlthioV3//-1.2.3.tria7/»l nf4.5.rflp vrimiriin. 
is 3-y)l-l,5,6-trideoxv-B-D-n&o-heDtofuranuronovn-L- aspartic acid, monoammonium salt 

a) (£)- 1 -r7-(ButvlaminoV5-f propvlt hioV3//- 1 .2.3-triazolol4. 5-rflpvriniidin. \-yY\- 
1.5.6-trideoxv-B- D-rifco-heptofuranuronic acid, ethyl e.^ 

M Prepared according to the method of Example 3b) using the product of step 14f). 
MS (Electrospray): 469 (M+H*. 1 00%). 

b) (gH-17-ffiutvlaminoV5-rrTOpvlthi^ 

25 1 .5.6-trideoxv-B-D-nfto-hentnfaranuronic acid 

Prepared according to the method of Example 3c) using the product of step a). 

MS (Electrospray, negative ionization): 439 (M-H*. 100%). 
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c) f£)-^-r^f7 -fP^ltYlamino)-5-fD^oDvlthioV3//-l■2.3-triazoloM■S.rflpy rimir^iq- 
3-Y)1-I.5,^tridCQXV-d-P-nft^heDtofuranuronovl1.L-a.spartic a cid, bis n.l-riimethvletriyn 
ester 

5 Prepared according to the method of Example 2a) using the product of step b). 
MS (Electrospray): 668 (M+H\ 100%). 

d) (E)~Ar-fl-f7-fButvlaminoV5.fpr 0 pvlthinV3A/.1.2.1.tri a 7nl n r4 

10 pyriroidiii-3-viH,^ 

monoammoninm salt 

Prepared according to the method of Example 2b) using the product of step c). 

is NMR 5H (dt-DMSO): 9.07 (1H, t), 7.69 (1H, d), 6.04 (1H, d), 5.50 (2H, brs), 4.76 (1H, t), 
4.18 (2H, m), 3.91 (1H, m), 3.49 (2H, q), 3.08 (2H, t), 2.46-2.23 (2H, m), 2.18 (2H, t), 
1.93 (1H, m), 1.70 (3H, m), 1.60 (2H, m), 1.34 (2H, m), 0.99 (3H, t), 0.91 (3H, t). 

Example 18 

» (^•r».5.frTtideoxv-l-r7-mexvlaniinoVW F n p vlthinV1W.1 7%.^ m ]^ 

f4,5-^Vriirudin-3-v11-IVn-n^heDt-5Hinofmanurnnf>v1Vl -aspartic acid, i^ o noamrnnninm 

sail 

a)3-(5-0-Bcn7X)vl-fcarifto-fa^^ o 

25 triazolof4.5-<flpvrimidin.7.amini. 

Prepared according to the method of Example 14d) using n-hexylamine. 


MS (FAB): 531 (M+rT), 295 (100%). 
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b) 345-0-Beruovl-2.3-*9-n-re^ 
(pr0PVlthio>-3//- 1 .2.3-tria2Ql of4,5^vrimidin>7-aminft 

The product of step a) (4.93 g) in acetone (120 ml), containing 2,2-dimethoxypropane (1 1.4 
ml) was treated with p-toluenesulfonic acid (4.4 g). The resulting solution was stilted at 
5 room temperature for 2 hours, basified with triethylamine (3.25 ml) and concentrated. 
Chromatography (SiQi, cyclohexane: ethanol, 95:5 as eluant) gave the subtitle compound 
(5.03 g). 

MS (Electrospray): 571 (M+H*. 100%). 

10 

c) fl-Hexvl-3-r2.3-0-n-me^ 

1 .2.3-triazolof 4. 5-rflpyrimidin»7-amine 

A solution of the product of step b) (5.02 g) in a 0.1 M solution of sodium methoxide in 
15 methanol (88 ml) was heated at reflux for 30 min. Acetic acid (1 ml) was added and the 
reaction concentrated. Chromatography (SiCb, dichloromethane: acetonitrile, 95:5 as 
eluant) gave the subtide compound (3.63 g). 

MS (Electrospray): 467 (M+H*, 100%). 

20 

d) (£)-K5,6-Trideoxv-l-f7-niexvlan iinoV5-fpropvlthioV3//-1 H-f q ^ ty 

f 4,5-(flPvrimidin-3-vll'2.3-0-f 1 - meth vlethylideneVP-D-n'/)n.hepN5-enofiiranuronic acid r 

U^iire%tethy)ff^ 

25 Prepared according to the method of Example li) using the product of step c). 


MS (FAB): 563 (M+H\ 100%). 
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e) (E)- 1.5.6-Trirtenxy- 1 -r7-niexv1amino V5-foropvlthin%3//- 1.2.3-triazolo. 
f4.5-(/tovrimidin^-vn-p-l>ri^hept-5^n ofuranuronicaci(i 

Prepared according to the method of Example ljj using the product of step d). 

5 

MS (FAB): 467 (M+H*), 295 (100%). 

0(E)-/V-n .5.6-Trideoxv- l-r7-(hexvlamino)-5-fpropvlthin V3//. 1 .2 .3-tria7nif*. 
f4.5-dTpyrinilO^-3-vn-B-I>ri^ a^. 
10 bisri.l-dimethvlrthyn«ter 

Prepared according to the method of Example 9a) using the product of step e). 
MS (FAB): 694 (M+H*), 295 (100%). 

15 

R)(£)-N-\ 1 .5.6-Trideoxv- 1 -r7-fliexvlamintri-S- ( propvlthinVlW- 1 .2.3-tria7nln. 
f4.5-<ftoyrimidin-3-vll-P-D-rifto-hept^ 

sail 

20 Prepared according to the method of Example 2b) using the product of step f). 
MS (FAB): 582 (M+H*), 295 (100%). 

NMR 5H (oVDMSO) 8.74 (1H, t), 8.00 (1H, m), 6.66 (1H, dd), 6.23 (1H, d), 6.15 (1H, 
25 m), 4.76 (1H, m), 4.55 (1H, t), 4.40 (1H, t), 4.27 (1H, t), 3.50 (2H, m), 3.07 (2H, m), 2.51 
(2H, m), 1.68 (4H, m), 1.30 (6H, m), 0.98 (3H, m), 0.87 (3H, m). 
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Example 19 

(fl-H7-fAlButvl-/tf-nythvl-a^ 

PVTimidin-3-vn-l ■ < i,6-tTideoxv-p-D. n7>o-hept-5-ennfuranumnir ag fl 

5 a) ^-B^^^/V^methvl•S^fp^opvlthio>-3-rB.D■rl7, rt .fi 1 r a nn S vn.3//. l ll-tri*™^ 
f4.5.rflpvrmiriin.7. arT m 

Prepared according to the method of Example 14d), using N-rnewylbutylamine. 
io MS (FAB): 413 (M+H*), 281 (100%). 

b) ^Buryl-^nremvl-5-friropvlthm^^ 
n7w-rurMosvl1-3//-1.2.3-tria7 olof4.5-rflp vrimi din 

is Prepared according to the method of Example 1 8b) using the product of step a). 
MS (FAB): 453 (M+H*), 281 (100%). 

c) (E)-H7-f/V-Bwtvl-Alme^^ 

20 PY rim klin . -3-Vl1- 1 , 5,frtridepa v-2 . 3-C?-n -me t h v let hv li den e Vp.n.r l 7»/>.h e p t.5- e nnf.ir a n..rr ?n ic 
acid. 1.1-di methvlethvl ester 

Prepared according to the method of Example li) using the product of step b). 
25 MS (FAB): 549 (M+H*, 100%). 

d) (^147-(^-Bntvl-^irw»thvl.aminnVS.r p rn pvlthi^.3W.1 .7 ^piaa»lnl4.lrf|. 
rATimidin-3-vll-l .5.6-rrideoxv-pVD.n 7>o.hept.5^nnfuranurnnift aq d. 


30 


Prcpaied according to the method of Example lj) using the product of step c). 
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MS(FAB):453(M+H\10O%). 


NMR 8H (d«-DMSO) 6.51 (1H, dd), 6.12 (1H, d), 5.83 (1H, d), 4.71 (1H, t), 4.51 (1H, t), 
s 4.31 (1H, m), 3.76 (2H, m), 3.71 (3h, s), 3.08 (2H, m), 1.69 (4H, m), 1.61 (2H, m), 1.34 
(2H,m),0.94(6H,m). 


Example 20 
10 (ff-y-rH7 -m«tYlaiTmo)-5-(methv^^ 

3-YH- 1 .S.forideoxv-DMJ-rifro-hept-S^nn f ur^ agfl 

a) 3-r2,3,5-Tri-fl-hrcirov1-IVP-n-^ 

triazolor4.5-</lpyrin 1 |djt1ff, »«A 

15 2-(2,3,^Tn^(7-bcnzovl-6-D-rifcQ.fur^n.wn.S 7 .bisrmethvlthio>.2//.1,2.1. 
triazolof4.S.rflpyri^iHin ff 

Prepared according to the method of Example 14c) using 5,7-bis(methylthio)-lA/- 
mazolo[4,5-^i)yrirnidine (prepared by the method described by J.A. Montgomery, AX 
20 Shortnacy, G. Amett, W.H. Shannon, J. Med. Chem., 1977, 20, 401.). Chromatography 
(SiOj, dichloromethanerethyl acetate, 99:1 as eluant) gave the subtiUe compounds (13.3 g). 
MS (Electrospray): 658 (M+rT, 100%). 

b) AlButvl-3-r23^.(1-rnr.th^^ 

25 3ff-1.2J-triazolor4.5^y rimidin-7-arnin e 

n-Butylamine (13.5 ml) was added to a solution of the mixture of isomers from step a) (22.5 
g) in dioxane (175 miywater (25 ml). The solution was stirred at room temperature for 24 
hours then concentrated. The residue was taken into a 0.1 M solution of sodium methoxide 
30 in methanol (500 ml) and heated at reflux for 30 min. On cooling to room temperature the 
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solution was concentrated and the residue taken into DMF (80 ml). p-Toluenesulfonic acid 
(5.91 g) and 2,2-dimethoxypropane (50 ml) were added and the reaction mixture stirred at 
room temperature for 24 hours. The solution was concentrated and the residue partitioned 
between ethyl acetate (500 ml) and saturated sodium bicarbonate solution (500 ml), the 
organic phase was dried and concentrated. Chromatography (SiOj, hexanerethyl acetate, 
7:3 as eluant) gave the subtitle compound as a colourless solid (3.67 g). 


MS (Electrospray): 41 1 (M+H*. 100%). 


10 c) (^-l-r7-fBuMarnino>-5-fmethvlthin%^.i ? ^ j raloM .i^tpy An ^^ . 

^5.6-a1deoxv-2,3-(>-f )-rrK^ aciri „ thyl m fr 

Prepared according to the method of Example li) using the product of step b) and 
(carbethoxymethylene)triphenylphosphorane. 

is 

MS (FAB): 479 (M+H*. 100%). 


d)(£)-l-r7-(ButvlaminoVS-(memvlthinV^ ^.i.2^.tri a7 n^[4.5-^vrimiriin-^y| ]- 
1.5.6-trideoxv-rVD-n7)o-hept.S.ftnnfi jranBronic adr), ethvl «mr 

20 

The product of step c) (1.4 g) was taken into a 2 M solution of HC1 in methanol (75 ml) and 
the reaction mixture stirred at room temperature for 15 min then concentrated. The residue 
was taken into ethyl acetate (300 ml), washed with saturated sodium bicarbonate solution (3 
x 100 ml), dried and concentrated Chromatography (SiCfe, dichloromethane:methanol, 97:3 
25 as eluant) gave the subtitle compound as a colourless solid (1.10 g). 


MS (FAB): 439 (M+rT). 239 (100%). 
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e)(fl-H7-rautvlanTmoV5.(me m vlthiol3^U 
1 .S.6-trideoxv-P-D-nAQ-hept-5-<; riofuranuronic acjd 

Prepared according to the method of Example 3c) using the product of step d). 

5 

MS (FAB): 411 (M+H*), 154 (100%). 

0 (gr-jV-f 1 -f7-(BHtvlamino)-S-(methvlthioV3tf • 1 .2.3.tri a 7/ii »f4.5.rfh>vrimMin. 
3-vll- 1 .5.6-trideox v-lVD-n7w.hept. 5^nofiiranuronovn.L.asp aTtic ariH 
io bisd.l-dimethvlethvn ester 

Prepared according to the method of Example 2a) using the product of step e). 
MS (FAB): 638 (M+H*), 239 (100%). 

15 

B) (g)-/V-n-r7-(ButvlaminoVS.rmethvlthin ^3//.1.2.3.tri a 7nlor4 S-rff 
PVrinTioUn-3-vn-1.5.fctrideoxy-ft- D-n^^ 

Prepared according to the method of Example 2b) using the product of step f). 

20 

MS (FAB): 526 (M+H*), 239 (100%). 
Example 21 

(^•Vr^Bwtvl~7>n)urvlaminoV3f/.1.2.3.rri a 7/.l or4.S.^vrimMin.^.yll.l ^ 
25 trideoxv-D^D-nfto.hept.5.«in nfuranuronic acid 


a)5-PuM-3,4^ihvdro-342.3-fl-n-me^ 
1 ■2.3-triazolor4.5-<fhwrimiriinJ7^n» 
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Sodium (4.6 g) was dissolved in cthanol (200 ml) then 5-amino- 1 -(2,3-0- 
(l-methylemylidene)-p-p-n/w-furanurosyl]-l//-l,23-triazple-4^ (prepared as 

described by G. Biagi et al, Farmaco, 1992, 47, 525) (6.0 g) added and the mixture heated 
to reflux. Methyl valerate (10.5 ml) was added and reflux maintained for 17 hours. The 
mixture was neutralised using Dowex 50x8-200 (H* form), filtered and the filtrate 
concentrated. The residue was taken into ethanol, acetic acid added and the solution 
concentrated. Chromatography (SiOj, hexane:ethyl acetate, 7:3 as eluant) gave the subtitle 
compound as a colourless oil (3.08 g). 

MS (FAB): 366 (M+FT). 

b) 5-Buwl -3.4^varo-3-f5-P-acetvl-2.3^ 
furanosvn-7//- 1 .2.3-tria2nlof 4.5-rflp vrimii1in.7^ny 

Triethylamine (0.42 g) and acetyl chloride (0.3 g) were added sequentially to an ice-cooled 
solution of the product from step a) (1 .41 g) in dichloromethane (50 ml). The mixture was 
stirred at 5° for 30 min then washed with brine, dried and concentrated. Chromatography 
(Sid, dichloromethane:methanol, 95:5 as eluant) gave the subtitle compound (1.2 g). 

MS(EI):408(M+rT). 

c) 5-Puwl-7^hloro-3-f5-0-aceM-2.3-0-n-ineAvlethvlirtpji«V(Urvwf,^ 
fiiranosvn-3tf-l .2.3-tri^lof4.5^pYri^j ir 

The product from step b) (1.19 g) and DMF (299 mg) in chloroform (30 ml) was heated to 
reflux, thionyl chloride (3.47 g) was added and reflux maintained for 45 min. After cooling 
in an ice bath, the mixture was added slowly to a stirred, saturated solution of sodium 
bicarbonate. The mixture was extracted with dichloromethane (3 x 200 ml) and the 
combined organics dried, filtered and concentrated. Chromatography (SiQj, hexane:ethyl 
acetate, 5: 1 as eluant) gave the subtitle compound ( 1.14 g). 
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MS (EI): 427, 425 (M+H*). 

d) Af,5-Pi(butYlV3-r 2.V0-( 1 -methvleth vUdeneVp-D.n7>o.furanosvn--t H. 1 .7 1 , 3- 
5 triazolof4.5- <flpvriinidin-7-am ine 

Prepared according to the method of Example lh) using the product of step c). 
MS (EI): 420 (M*). 

10 

e) (^-l-f5-Butvl-7-n)utvlaminoV3//.1 ■2^.tri a » 0 i 0 f4.S^ P vrimiHin.^. Y n . 
).5.6-tidMx Y -2,3-g-(l-roeth^ 

1.1-dimethvlethyl ester 

is Prepared according to the method of Example li) using the product of step d). 
MS (FAB): 517 (M+H*, 100%). 

fl (gH-f5-Butvl-7^iMaiTunoi:W.l T 3.tri^^ 
20 1.5.6-tri(teoxv-rUl^riWhqit-S^nofiiraniiron^acirt 

Prepared according to the method of Example 1 j) using the product of step e). 

NMR SH (oVDMSO): 8.87 (1H, t), 6.71 (1H, dd), 6.20 (1H, m), 5.89 (1H, d), 4.75 (1H, 
tn), 4.56 (1H, t), 4.37 (1H, t), 3.54 (2H, q), 2.73 (2H, t), 1.74 (2H, m), 1.62 (2H, m), 1.35 
25 (4H,m),0.91(6H,t). 
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Example 22 

(g)-l-r7-BuM-5-rprnpy^^ 
trideoxv-B-D^nfeo-hept-S-enofuranuronic acid 

5 a) 5-Amino- 1 -f 5-O-ff 1 . 1 KlimethvlethvlMimethvlsilvlV2.3>0-( 1-methvlethy liHgnp). 
B-D-ribofuranurosvll- \H- 1 .2.3-tria2ole-4^arboxamidfc 

A solution of 5-amino- l-[2,3-0-( 1 -methy)ethylidene)-(J-D-ribofuranurosyl]- 
l//-l,2,3-tria2ole-4-carboxamide (prepared as described by G. Biagi et al, Farmaco, 1992, 
io 47, 525) (10.0 g), imidazole (2.20 g) and fm-butyldimethylsilyl chloride (4.98 g) in DMF 
(200 ml) was stirred at room temperature for 16 hours. The solution was concentrated and 
the residue purified (Si02, dichloromethanerethyl acetate, 1:1 as eluant) to give the subtitle 
compound (12.0 g). 

is MS (EI): 398 (M-CHj 4 ). 73 (100%). 

b) 3. 6-DihYdro-3-r5-04njK^ 
ethvUdeneyp-D-ri^ -furM^^ 

20 The product of step a) (26.0 g) in DMF (100 ml) was added, over 1 hour, to a stirred 

suspension of sodium hydride (60%, 2.52 g) in DMF (200 ml). 1,1-Thiocarbonyldiimidazole 
(1 1.2 g) was added and the reaction mixture heated at reflux for 1 hour then concentrated. 
The residue was taken into water (1 L), acidified with glacial acetic acid and the subtitle 
compound isolated by filtration (14.1 g). 


MS (FAB): 456 (M+H*), 69 (100%). 
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c) 345-(Mnj-Dime^ 
P-n^furanosvn^.4^hv^^ 

The product of step b) (19.3 g) was added to a stined suspension of sodium hydride (60% f 
5 1 .4 1 g) in DMF (200 ml). After 1 5 min iodopropane (3.55 ml) was added and the mixture 
stirred for 1 hour then concentrated. The residue was partitioned between water (1 L) and 
dichloromethane (1 L). The organic layer was dried and concentrated to give the subtitle 
compound (18 g). 

io MS (FAB): 498 (M+H*), 73 ( 100%). 

d) 3-r23-Q-a-MethvlethvMdeneVP-D-^ 
fpropvlthio)-7//*L2.3-tria2olof4.5-^yrimidin-7-one 

is Tetrabutylammonium fluoride ( 1 M in THF, 40.6 ml) was added to a stined solution of the 
product of step c) (20.2 g) in THF (300 ml) and the reaction mixture stirred at room 
temperature for 12 hours. The solution was concentrated and the residue partitioned 
between water (1 L) and ethyl acetate (1 L). The organic phase was dried and concentrated 
to give the subtitle compound (14.1 g). 

20 

MS (Electrospray): 382 (M-lT, 100%). 

e) 345-Q-Acetvl-2.3-Q-n-me^ 
5-(propvltMoV7tf-1.2.3-tri^ 

25 

Prepared according to the method of Example 2 1 b) using the product of step d). 


MS (Electrospray): 443 (M+H\ 100%). 
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0 3-f 5-0-Acetvl-2.3-O-r I -methvlethvlideneVp. n.nfeQ-fiiranmyn.7.chloro.S. 
(prODVlthio)-3//-1.2^-tria7^lnf4.5.rflpvrimidine 

Prepared according to the method of Example 2 lc) using the product of step e). 
MS (FAB): 444, 446 (M+H*). 

g) 3-f5-(?-Ace tyl-23-0-fl-methvlethvlidene)-6-D-n7i/>.fiir a n ft f? Yn-7-t Ti'tYl^- 
(proDvlthioV3//-1.2.3.tria y n1nf4,5.rflpvrimiriin ft 

Bis(triphenylphosphine)palladium(n) chloride (40 mg) and tetrabutyltin (0.81 ml) were 
added to a solution of the product from step 0 (500 mg) in l-methyl-2- pyrrolidinone (5 ml) 
and the mixture stirred at 100° for 2 hours, then at room temperature for 72 hours. The 
mixture was partitioned between water (100 ml) and ethyl acetate (200 ml), the organic 
layer washed with brine (50 ml), dried and concentrated. Chromatography (SiOj, 
hexanerethyl acetate 85:15 as eluant) gave the subtitle compound (230 mg). 

MS (FAB): 466 (M+H*). 

h) 7-Buty»-3-r2.3-Q-( 1 -nwrnvlemyhdeneVp-n - ri^rurannsYlVS-fprnpylthinV 
W • 1 .2.3-tria2olor4.5-rffryrimirtin$ 

Prepared according to the method of Example 16a) using the product of step g). 
MS (FAB): 424 (M+H*). 

i) (ff-H7- Butvl-5-(r^PvlwioV3//-1.2.3-tri^^ 

L5.6-tride0XV-B-D-nft/)-hent-5-enofurantirnni C acid. 1.1-dimethvlethvl «tw 


Prepared according to the method of Example li) using the product of step h). 
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MS(FAB):520(M+H + ). 

i) (D-H7-Butvl-5-(propvlth^ 
5 1 .5.6-trideoxv-8-D-nfc/j-hept-S-enofuranurQnic aci(t 

Prepared according to the method of Example 2b) using the product of step i). 

NMR 8H (CDCI 3 ): 7.00 (1H, d), 6.52 (1H, s), 6.01 (1H, d), 5.30 (2H, br s), 4.94 (1H, s), 
10 4.56 (1H, t), 4.76-4.81 (2H, d), 3.12 (4H, brs), 1.80 (2H, q) t 1.70 (2H, q), 1.37 (2H, q), 
0.99 (3H,t), 0.89 (3H,t). 


Example 2? 

is f E)-N-\ 1 -f5.7-Dift)utvlaminoV3//- 1 .2.3-triazQ lor4.5^pvrimidin^-y11- 

1,5,6-trideoxv-B-D-rifco-heptofuranuronovll-L-asparti c acid, monoammonium salt 

a) (a-^ri-r7-Butvla mbo-5-(methv1sulfonvn>3tf-1 .2 .3-tria£olof4.S-rf]. 
Dvrimidin-3-vn- 1 .5.6-trideoxv-p- D-ri&o-heptofuranuronoyiyL-asp artic acid. 
20 bisf Ll-dimethylethvn ester 

3-Chloroperoxybenzoic acid (50%, 0. 12 g) in ethanol (1 ml) was added, over 1 hour, to a 
stirred solution of the product of Example 17c) (0. 1 g) in ethanol (2 ml). After stirring at 
room temperature for 16 hours the solution was diluted with dichloromethane (50 ml) then 
25 washed with aqueous sodium metabisulfite solution (30 ml) and aqueous sodium carbonate 
solution (2 x 20 ml). The organic layer was dried and concentrated to give the subtitle 
compound (90 mg). 


MS (FAB): 700 (M+IT), 299 (100%), 

30 
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b) (gW-n-f5.7-Di tolaminoV3tf. 1 .2 ■3.tria iolo[4.5-rflpvrimiHi n .3.y| ]. 
t,5.6-tndwxY-B-P-n/>0-hePtofuranuronovn-L-a.spaTtic ar id, bisn.l-dimpthvlethvl^ ester 

Prepared according to the method of Example lh) using the product of step a). 

5 

MS (FAB): 665 (M+H*, 1 00%). 

c) (EWV-f 1 -r5.7-DifhiitvlaminoV3//- 1 .2 ^t riaznlnf4 S-/%yrimidin.3. y l]. 
t,5,^trideoxY-B-P-n^-heptofuranuronov11-L.asp arrir arfH, monoammnninin 

10 

Prepared according to the method of Example 2b) using the product of step b). 
MS (Electrospray): 553 (M+H*, 1 00%). 


is Example 24 

(Z)-l-f7-fButvlamino)-5-fnroDvlthinV3W.1 2.3.tria7n1nr4 | S.rf1 Pvr imidin.^ 
V)1- 1 ,5.6-trideox v-fl-D-rifeo-hept-5- enofiiraniirnp j c ^ 

a > ^•Butvl-5-(DronvUtoo>342.3-^n-mi^ 
20 3ff- 1 .2 J-tria7olof4.5-rflpvrim idin-7.aminft 

Prepared according to the method of Example 18b) using the product of Example 14e). 
MS (FAB): 439 (M+H*), 267 (100%). 

25 

b)(Z)-l-r7-fButvlamino)-5-foopvlthin^^^ 

3-y l H . 5 . 6-tririwxy-2 , 3-<7-n-^^ pHH 
l.lwjimethylethylftster 
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Prepared according to the method of Example li) using the product of step a), the subtitle 
compound was isolated as a minor product 

MS (FAB): 535 (M+H\ 100%). 

5 

c)(Z)-l-f7-ffiutvlanTinoV5-fpropvlthi oV3//-1.2.3-triazolor4.5-^p vriiniHiii. 
3-yll- 1 .S.e-t rideoxy-P-D-n&o-hept-S-enofuranuronic acid 

Prepared according to the method of Example lj) using the product of step b). 

10 

MS (FAB): 439 (M+H*). 267 (100%). 

NMR SH (d«-DMSO) 8.76 (1H, t), 6.22 (1H, m), 6.14 (1H, m), 5.85 (1H, d), 5.48 (1H, 
m), 4.84 (1H, t), 4.25 (1H, m), 3.50 (2H, m), 3.09 (2H, m), 1.71 (2H, m), 1.63 (2H, m), 
is 1.35 (2H, m), 0.99 (3H, t), 0.91 (3H, t). 

Example 25 

^Butvl-5-rOTOPvltfaoV3-r5.6^iriM«y. 6^ 
20 hexofuranosvll-3ff- 1 .2.3.tria 2olof4.5-^vriirudine-7-aminft 

a)(£Vl-r7-(ButvlaminoV5-(propylthin V3//-1.2.3-tria7nlof4.5-rflp vrimir<in- 
3-vlH.5,6-trideoxv-2.3-Q-n-methvlethvttden 

25 Prepared according to the method of Example li) using the product of step 24a) and 
(triphenylphosphoranylidene)acetonitrile. 


MS (FAB): 460 (M+H*, 100%). 
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b) (&-H7-rautvlaminol5-(propvl ^ 

Vll- 1 .5,6-trideoxv-2.3-0-( 1 -methvlethvUdene)-P-D-n7)a-heptofo^ 

Prepared according to the method of Example 8b) using the product of step a). 
5 MS (APCD: 462 (M+IT, 100%). 

c) AiButvl-5-(propvl^ 
tetrazol-5-vn-B-D-ri^ 

10 ^Azidotrimethylsilane (0.30 g) and dibutyltin oxide (32 mg) were added to a solution of the 
product of step b) (0.60 g) in toluene (6 ml) and the resulting solution heated under reflux 
for 72 hours. On cooling to room temperature the solvent was removed and the residue 
purified by chromatography (SiCb, ethyl acetate:isohexane: acetic acid, 100:100:1 as eluant) 
to give the subtitle compound (0.26 g). 

15 

MS (FAB): 505 (M+H 4 ), 267 (100%). 

d) AlButvl-54propvlthi oV345.6^d^ 
hexofuranosvll-3//- 1 .2.3-triazolof 4.5-^yrimidine-7-amine 

20 

Prepared according to the method of Example lj) using the product of step c). The crude 
product was triturated with ethyl acetate to give the title compound (0.13 g). 

MS (FAB): 465 (M+H*), 267 (100%). 

25 

NMR 5H (d«-DMSO) 9.08 (1H, t), 6.08 (1H. d), 5.65 (1H, d), 5.35 (1H, m) f 4.76 (1H, t), 
4.30 (1H, t), 3.98 (1H m) f 3.50 (2H, m), 3.06 (2H, m), 2.92 (2H, m), 2.05 (2H, m). 1.63 
(4H, m), 1.34 (2H, m), 0.97 (3H, t), 0.91 (3H, t). 


30 
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Example 26 

1 .5.6-Tri<1eo?tv-1 -r*> 7>b^fproPvlthiQ)-3//- 1 .2^-rria2Qi n r4 s-/fi r v rim ,din-^.vn- /t.n.r.7,^. 

hemofiiraniirnnic arfl, ^ m ^\\ 
5 a) (£)■!, 2,3-Tri-(?-aCWl-5,<>-<jif<POXV-g -P-ri^-hent-S*n 0 fa ra n..rnn i c acid, ethy l *<ter 

(£)-Methyl5,6^ideoxy-23-0-(l-methylcthyUdene)-j8-D-n^hept-5^no^ 
acid, ethyl ester (prepared as described by A. J. Cooper. R. G .Salomon. Tetrahedron Lett., 
1990, 31. 3813) (8.0g) was heated at 80° in a mixture of acetic acid (256ml) and water 
(64ml) for 16 hours and then left at room temperature for 48 hours. Evaporation afforded a 
residue which was taken into pyridine (160ml) and treated with acetic anhydride (19.8ml). 
After 24 hours the reaction mixture was diluted with ethyl acetate (500ml) and washed with 
dilute HQ. Drying and evaporation afforded an oil which was purified by chromatography 
(SiOi, isohexane.ethyl acetate. 5:1 as eluant) to afford the subtitle compound (5.34g). 

MS (FAB +RbI): 43 1 , 429 (M+Rb*), 285 (100%). 

b) 1.2.3-Tti-Q-acetYl-S,rVdideoxv-i8 -D-rifro-hen tnfiiran ^ onic acid, ethyl iff 


Prepared according to the method of example 8b) using the product of step a). 

MS (FAB +RbI): 433, 431 (M+Rb*), 185 (100%). 

c) 2,3-Pj.p •acetvH.S.frnid^xv-l-K^^ <. 

<flPYrimjdui-3-Vl1- g-P-n^-hentofuranumnir a c id, ethvl ester ?n d 2.3-di-rt -^ f YM .^.fr- 

tidcpxv-H5J-his(propvlthioV3^^^ ft-P-rfrp- 
heptoruranuronic acid, ethyl m 


The product of step b) (l.OOg) and the product of step 14b) ( 0.78g) were mixed with p- 
toluenesulfonic acid (12mg) and stirred thoroughly under water pump vacuum. The mix* 
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10 


20 


25 


was plunged into an oil bath at 140°. Heating was continued for 10 mins then the flask 
cooled and the reaction mixture taken into chloroform. Washing with saturated sodium 
bicarbonate solution, drying, evaporation and chromatography (SiO* dichloromethane:ethyl 
acetate, 15:1 as eluant) gave the subtitle compounds (5.34g) as an inseparable mixture. 

d) l,5>TridC0XV-l-r5.7-bis(DroDvlthinVW.1 ? , 3 -tria2n1nr4 S.^pyrimirtin.^.yl] . /in. n fr,. 
heptofuranuronic acid, sodium salt 

Prepared according to die method of example 3c) using the product of step c). 
MS (FAB +RbI) 433, 43 1 (M+Rb 4 ). 


is Pharmaceutical compositions 

The novel compounds of the present invention may be administered parenterally, 
intravenously, by inhalation, or orally. A preferred route of administration is intravenous 
infusion. 


The dosage will depend on the route of administration, the severity of the disease, age and 
weight of the patient, as well as other factors normally considered by the attending 
physician, when detennining the individual regimen and dosage level as the most 
appropriate for a particular patient 

Examples of pharmaceutical compositions which may be used, and suitable adjuvants, 
diluents or carriers, are as follows: 


30 


for intravenous injection or infusion - purified water or saline solution; 
for inhalation compositions • coarse lactose; 
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for tablets, capsules and dragees - microcrystaUine cellulose, calcium phosphate, 
diatomaceous earth, a sugar such as lactose, dextrose or mannitol, talc, stearic acid, starch, 
sodium bicarbonate, and/or gelatin; 
for suppositories • natural or hardened oils or waxes. 

When a compound according to the present invention is to be used in aqueous solution, eg. 
for infusion, it may be necessary to incorporate other excipients. In particular there may be 
mentioned chelating or sequestering agents, antioxidants, tonicity adjusting agents, 
pH-modifying agents and buffering agents. Solutions containing a compound of the formula 
(I) may, if desired, be evaporated, e.g. by freeze-drying or spray-drying, to give a solid 
composition which may be reconstituted prior to use. The compositions may also comprise 
suitable preserving, stabilising and wetting agents, solubilisers, eg. water-soluble cellulose 
polymer such as hydroxypropyl methylcellulose, or a water-soluble glycol such as propylene 
glycol, sweetening and colouring agents and flavourings. Where appropriate, the 
compounds may be formulated in sustained release form. 

According to a further aspect of the invention, there is provided the use of a compound 
according to the formula (I) or a pharmaceutical^ acceptable salt thereof, for the 
manufacture of a medicament for the treatment of platelet aggregation disorders. 

According to still a further aspect of the invention, there is provided a method for the 
treatment of any disorder where platelet aggregation is involved, whereby an effective 
amount of a compound according to the formula (I) is administered to a patient suffering 
from said disorder. 

Pharmaceutical^ acceptable salts of the compounds of the formula (I) include alkali metal 
salts, e.g. sodium and potassium salts; alkaline earth metal salts, eg. calcium and 
magnesium salts; salts of the group m elements, eg. aluminium salts; and ammonium salts. 
Salts with suitable organic bases, eg. salts with hy<iroxylarnine; lower alkylamines, eg. 
methylamine or ethylaminc; with substituted lower alkylamines, eg. hydroxysubstituted 
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alkylamines; or with monocyclic nitrogen heterocyclic compounds, e.g. piperidine or 
morpholine; and salts with amino acids, e.g. with arginine, lysine etc., or an N-alkyl 
derivative thereof; or with an aminosugar, e.g, N-methyl-D-glucamine or glucosamine. The 
just mentioned salts are only examples of salts which may be used in accordance with the 
5 present invention, and the list is not in any way to be construed as exhaustive. 

Preferred phaimaceutically acceptable salts of the compounds of the formula (I) are 
alkah metal salts and ammonium salts, more preferably sodium salts and monoammonium 
salts. 

to 

Biological evaluation 

The potency of the compounds of the present invention to act as inhibitors of platelet 
aggregation was determined from their ability to act as P 2T receptor antagonists, as 
15 illustrated in the following screen: 

Quantification of P ?T receptor ag onist/antagonist activity in washed human platelets. 
Preparation 

Human venous blood (100 ml) was divided equally between 3 tubes, each containing 3.2% 
20 trisodium citrate (4 ml) as anti-coagulant The tubes were centrifuged for 15 min at 240G 
to obtain a platelet-rich plasma (PRP) to which 300 ng/ml prostacyclin was added to 
stabilize the platelets during the washing procedure. Red cell free PRP was obtained by 
centrifugation for 10 min at 125G followed by further centrifugation for 15 min at 640G. 
The supernatant was discarded and the platelet pellet resuspended in modified, calcium free, 
25 Tyrode solution (10 ml) CFT, composition: NaCl 137mM, NaHCOj 1 1.9mM, NaH2P0 4 
0.4mM, KQ 2.7 mM, Mgd 2 LI mM, dextrose 5.6 mM, gassed with 95% 0^5% CCfe and 
maintained at 37°. Following addition of a further 300 ng/ml PGI 2 , the pooled suspension 
was centrifuged once more for 15 min at 640G. The supernatant was discarded and the 
platelets resuspended initially in 10 ml CFT with further CFT added to adjust the final 
30 platelet count to 2xl0 3 /ml. This final suspension was stored in a 60 ml syringe at 3° with air 
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excluded. To allow recovery from PGIj-inhibition of normal function, platelets were used 
in aggregation studies no sooner than 2 hours after final resuspension. 

In all studies, 3 ml aliquots of platelet suspension were added to tubes containing Cad 2 
s solution (60 fxl of 50 mM soln, final cone. 1 mM). Human fibrinogen (Sigma, F 4883) and 
8-sulphophenyltheophylline (8-SPT, to block any P, agonist activity of compounds) were 
added to give final concentrations of 0.2 mg/ml (60 \i\ of 10 mg/ml solution of clottable 
protein in saline) and 300 nM (10 ]il of 15 mM solution in 6% glucose), respectively. 
Platelets or buffer as appropriate were added in a volume of 150 ul to the individual wells 
of a 96 well plate. All measurements were made in triplicate in platelets from each donor. 

Protocol 

a) Assessment nf flpp^tet/antaponist p^ry 

Aggregation responses in 96 well plates were measured using the change in absorbance 
given by the plate reader at 660 nm. 

The absorbance of each well in the plate was read at 660 nm to estabb'sh a baseline figure. 
Saline or the appropriate solution of test compound was added to each well in a volume of 
10 Hi to give a final concentration of 0, 0.01, 0.1, 1, 10 or 100 mM. The plate was then 
shaken for 5 min on an orbital shaker on setting 10 and the absorbance read at 660 nm. 
Aggregation at this point was indicative of agonist activity of the test compound. Saline or 
ADP (30 mM; 10 ul of 450 mM) was then added to each well and the plate shaken for a 
further 5 min before reading the absorbance again at 660 nm. 

Antagonist potency was estimated as % inhibition of the control ADP response. 
The compounds of the present invention exhibited anti-aggregatory activity when tested as 
described above. 
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Claims 

1 . A compound of the formula (I) 



wherein 

B is 0 or CH2; 

X is selected from NR*R 2 , SR 1 , and C1-C7 alkyl; 

Y is selected from SR 1 , NR ! R 2 , and C1-C7 alkyl; 
1 2 

R andR is each and independently selected from H, or C1-C7 alkyl optionally substituted 
upon or within the alkyl chain by one or more of O, S, N or halogen; 

3 4 3 4 

R andR are both H t qt R andR together form a bond; 

A is COOH, C(0)NH(CH2) p COOH, C(0)N[(CH2) q CCX)H]2, 
QOJNHOKCOO^CH^COOH, or 5-tetrazolyl, wherein p, q and r is each and 
independently 1,2 or 3; 

as well as pharmaceutical^ acceptable salts and prodrugs thereof. 
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2. A compound of the formula (I) according to claim 1, wherein 
XisNR*R 2 ; 

Yis SR 1 ; 

5 A is C(0)NHCH(COOH)(CH2) r COOH; and wherein 
12 

R , R , and rare as defined in claim 1. 

3. A compound according to claim 2 t wherein 

12 1 2 

io XisNRR wherein R is hydrogen and R is as defined in claim 1; 

Y is SR 1 where R 1 is Q-C5 alkyl optionally substituted by one or more halogens; and 

A is C(0)NHCH(COOH)(CH2)COOH. 

15 4. A compound according to claim 1 , which compound is 
[UMla(£),2p f 3p,4a)]^ 

tiazolo[4,5-flpyrimidin-3^ acid, sodium salt]; 

20 [l*-(lct(E),2p,3P,4a)]-^[3^^^ 
riazolo[4,5-^yriiradm-^ 
disodium salt; 

[15-(la,2p3p,4a)]-4-[7-(But^^ 
23 [4,5-^yrimidin-3-yl]-23^ihydroxycyclopentanepropanoic acid, sodium salt; 

[1/N(la(£) ( 2p3p,4a^ 

triazolo[4,5^>rimidin-3^ acid, sodium salt; 


30 
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[l/?-(la(£),2p,3Ma)]-3-[4-[7-(Ethylamino)-5-(pentylthio)-3//-l,2,3- 
triazolo[4,5-4pyrimdin-3-yl)-23-d^ydroxycyclopentyl]-2-propenoic acid, sodium salt 

[ 1 a,2p,3p,4a)]-4-[7-(Butylamino)-5-(pentylthio)-3//- 1 ,2,3- 
triazolo[4,5-^yrimidin-3-yl]-2,3-dihydroxy-cyclopentanepropanoic acid, sodium salt; 

[ 1 S-( 1 c^2p,3p,4a)J-4-[7-(Emylamino)-5-(pentylthio)-3//- 1 ,2,3- 
tria2olo[4,5-^yrimicim-3-yl]-2,3-dmy(lroxy<yclopentanepropanoic acid, sodium salt; 

[l/?-(1^2a,3p,5p)]-3-[7-(Butylanuno)-5-(prop^ 
[4,5-^yrimidm-3-yl]-5-[2-(l//-tctrazol-5-yl)ethyl]-l,2<yclopentanediol; 

[l/f-(la,2p,3p,4a)]-^-[3-[4-[7-(Butylammo)-5-(propylthio)0//-l,2,3-triazolo[4,5- 
^pyrijnidin-3-yl]-2,3-dihydroxycyclopentyl]propanoyl]-L-asparticacid; 

[l/?-(la(£),2p,3p,4a)]-W-[3-[4-f7-(Hexylamino)-5-(propylthio)-3//-l,2,3-triazolo[4,5- 
d]pyrimidin-3-yl] -2,3-dihydroxycyclopcntyl]-2-propenoyl]-L-aspartic acid; 

[l/?-(la(£)^p,3p,4a)]-3-[4-[7-(3,3-Dinicmylbutylammo>5-(propylthioV3//-l,2,^ 
triazolo[4,5-rf|pyrimidm-3-yl]-2,3-dmy(lroxycyclopentyl]-2-propCT acid; 

l/?-(lo(£),2p,3p,4a)]-3-[4-[7-(2-Methoxy)ethylammo>5-(propylthio)-3//-l,2,3- 
tria2olo[4,5-^yriinidin-3-yl]-23-dmydroxycyclopentyl]-2-propenoicadd^ 

[l/J-(lo,2p,3p,4a)].^-[3-[4-[7-(Hexylammo>5-(propyluuo)-3//-l,2,3-triazolo[4,5- 
£npyrinu*dm-3-yl]-2,3-dihydroxycyclopentylpropanoyl]-L-asparticacid; 

(l/?-(lo(£),2p,3p ) 4o)]-A/-[3-[4-t5-[(3,3,3-'mfluoropropyl)thio]-7-[2- 
(methylthio)cthylamino]-3//- 1 ^ ,3-triazolol4,5-d]pyrimidin-3-yl]-23- 
dihydroxycyclopentyl)-2-propenoyl]-L-aspartic acid, monoammonium salt; 
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(£)-l-[7-(Butylammo)-5Kprop^ 

3-yl]- 1 ,5,6-trideoxy-P-D-n'6o-hept-5-enofuranuronic acid; 

(^-A4H7-(Butylan™ 0 )-5-(propyltWo)-3/M^ 
yl]-l,5,6-trideoxy-P-D-rifc(^hept-5^nofuranuronoyl]-L-asparticacid; 

(£)-#-[ 1 -[7-Amino-5-(propylihio)-3//- 1 ,2,3-triazoloI4,5-rf|pyrimidin-3-yl]- 
l,5,6-trideoxy-pVD-nfro-hept-5-€nofuranuronoyl]-L-aspartic acid, monoammonium salt; 

(£)-AqH7-(Butylammo)-^ 

3-yl]-l,5,6-tridcoxy-p.D-nfto-heptofuranuronoyl]-L-aspartic acid, monoammonium salt; 

(E)-N-[ 1 ,5,6-Trideoxy- l-[7-(hexylamino)-5-(propylthio)-3//- 1 ,2,3-triazolo- 

[4,5-%yrimidin-3-yl]-p-D-rito-hept-5<nofmnuronoyl]-L-aspaitic acid, monoammonium 
salt; 

(£).l-[7<^-Butyl-A/-!TKmyl.aniino)-5Kpropylthio)-3//-l,2,3-tria2oto 
pyrimidin-3-yl]- 1 ,5,6-trideoxy-p-D-n6o-hept-5-enofuranuronic acid; 

(£)-W-[l-[7-(ButylaiTiho)-5-(irH:mylthio>3//.l f 2,3-lriazolo[4,5-d^ 
3-yl]-l,5,6-trideoxy-p^I>n^hept-5^nofuraniironoyl]-L-aspartic acid; 

(£)-l-[5-Butyl-7-(butylaniino)-3//-l,23-nia2olo[4,5-<%rim 
trideoxy-P-D-n'6o-hept-5-enofuranuronic acid; 

(m-[7-Butyl-5-(propyltMoH/M,2>ri^^ 
trideoxy-pVD-n'to-hept-5-enofuranuronic acid; 
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l-[5 J-Di(butylamino)-3tf- 1 ,23-tria2olo[4 ( 5-rf)pyrimidin-3-yl]- 
l,5,6-mdeoxy-^D-ri6o-heptofuranuronoyI]-L-aspartic acid, monoammonium salt; 

(Z)- 1 -[7-(Butylamino)-5-(propylthio)-3//- 1 ,2,3-triazolo[4 t 5-d]pyrimidin-3- 
5 yl]- 1 ^^-trideoxy-P-D-n'Ao-hept-S-enofuranuronic acid; 

W-Butyl-S-Cpropylthio^-IS^deoxy^^ 
hexofuranosyl]-?//- 1 t 23-triazolo[4,5^pyrimidine-7-amine; or 

io T,5 t 6-Trideoxy-l-[5J-b^ 

heptofuranuronic acid, sodium salt 

5. A compound according to claim 4, which compound is 

15 (E)-/V-[ 1 -[7-(Butylamino)-5-(propylthio)-3//- 1 ,2,3-triazolo[4,5-rf}pyrimidin-3. 
yl] - 1 ,5,6-trideoxy-|J-D-ri6o-hept-5-enofuranuronoyI]-L-aspartic acid. 

6. A compound according to claim 4, which compound is 
20 [l*-(la,2p,3p,4a)]-tf-[3^ 

^pyrimidin-3-yl]-2 t 3Kl%droxycyclope^^ 


25 


7. A compound according to claim 4, which compound is 
[l/Mla(J^2p,3p,4a)M 

^pyrimidin-3-yl]-2,3niihydroxycyclopentyl]-2-propcnoyl]-I^ 
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8. A compound according to claim 4, which compound is 

(methylthio)ethylamino]-3//- 1 ,2,3-triazoiot4,5-^pyrimidin-3-yi]-2 > 3- 
dihydroxycyclopentyl]-2-propenoyl]-L-aspartic acid, monoammonium salt 


9. A compound according to formula (I) of claim 1 in salt form. 

1 0. A compound according to claim 9, the compound being an alkali metal salt or an 
io ammonium salt of a compound of the formula (I) of claim I. 

11. A compound according to claim 10, the compound being a sodium salt of a 
compound of the formula (I) of claim 1. 

15 12. A compound according to claim 1 0, the compound being a monoammonium salt of 
a compound of the formula (I) of claim 1 . 

13. A compound according to formula (I) of claim 1 , wherein the compound is 
present in any one of its tautomeric, enantiomeric or diastereomeric forms. 

20 

14. A compound according to formula (I) of claim 1, for use in therapy, 

15. A compound according to claim 14, wherein the therapeutic indication is 
prevention of platelet aggregation. 

25 

16. A compound according to claim 14, wherein the therapeutic indication is 
unstable angina. 

17. A compound according to claim 14, wherein the therapeutic indication is coronary 
30 angioplasty. 
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1 8. A compound according to claim 14, wherein the therapeutic indication is 
myocardial infarction. 

5 1 9. A compound according to claims 16-18, wherein the therapy is adjunctive therapy. 

20. Use of a compound according to claim 1 for the manufacture of a medicament for 
use in the treatment of platelet aggregation disorders. 

10 21. Use of a compound according to claim 1 for the manufacture of a medicament for 
use in the treatment of unstable angina. 

22. Use of a compound according to claim 1 for the manufacture of a medicament for 
use in the treatment of coronary angioplasty. 

15 

23. Use of a compound according to claim 1 for the manufacture of a medicament for 
use in the treatment of myocardial infarction. 

24. Use according to claims 2 1 -23, wherein the use is for adjunctive therapy. 

20 

25. A pharmaceutical composition comprising a compound of the formula (I) 
according to claim 1 as an active ingredient, together with a pharmaceutically acceptable 
carrier. 

25 26. A process for the preparation of a compound of the formula (I) according to claim 
1, comprising the following steps: 


30 


A) 

(i) The starting material 4,5nliamino-2,6Klimercaptopyiijmdine is subjected to an 
alkylation reaction followed by diazotization, giving a compound of the formula (II) 
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(II) 


wherein 

R* is as defined in formula (I); 


00 the product of formula (D) of step (i) is reacted with a compound of the formula (HI) 



(III) 


wherein 

?Z is protecting group; and 
L is a leaving group; 

in an inert solvent and in the presence of a base at temperatures from -20° to 50°C, 
whereafter the group X = MR l R 2 is introduced by reaction with a compound of the 
formula HNR R , in an inert solvent at temperatures from 0° to 150°C, wherein R 1 and R 2 
are as defined in formula (I) above, and the protecting groups P 2 thereafter are removed by 
treatment with a nucleophile, giving a compound of the formula (IV) 
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X 



wherein 

XIsNr'r 2 ; 

Y is SR ; and wherein 
12 

R andR are as defined in formula (I) above; 

(iii) the product of formula (IV) of step (ii) is reacted with a suitable carbonyl compound 
with an ortho ester in an inert solvent and in the presence of a mineral or organic acid 
catalyst at a temperature between - 15° and 100°Q giving a compound of the formula (V) 


X 



B is 0; and 

Pi is a protecting group; 
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B) 

(i) 4,6Kiihydroxy-2-mercaptopyrimidinc is alkylated followed by nitration and conversion 
of the alcohols to leaving groups, giving a compound of the formula (VI) 



wherein 

R 1 is as defined in formula (I); and 
M is a leaving group; 

which compound thereafter is reacted with a suitably protected 5,6-dihydroxy-2- 
azabicyclo[2.2.1]heptan-3-one, in the presence of a base in an inert solvent at temperatures 
of 10°C to 100°C giving a compound of the formula (VII) 



^0 op 1 


wherein 
YisSR 1 ; 

R 1 is as defined for formula (I); 
M is a leaving group; and 


(VII) 
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Pi is a protecting group; 

(ii) the nitro function and the lactam in the product of step (i) is reduced, followed by 
cyclization to a triazole; 

5 

the diamino alcohol formed by reduction is cyclised by a diazotization reaction using metal 
nitrites or alkyl nitrites in a suitable solvent at temperatures of -20° to 100°C whereafter 
the group X = NR R is introduced by reaction wivh a compound of formula HNR R in an 
inert solvent at temperatures from 0° to 150°C, giving a compound of the formula (V) 
10 wherein 

X is NR*R 2 ; 
YisSR 1 ; 
B is CH2; and 
15 Pj is a protecting group; 

Q 

(i) the product of step A) and B), i.e. a compound of the formula (V) achieved in step A) 
and B) respectively, is oxidised and subjected to an olefination reaction, giving a compound 
20 of the formula (Vm) 


X 



P.O OP 
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wherein 
BisOorCHs 

X, Y and Pi are as defined in formula (V) of step A) and B) respectively; 

A is COOR 1 1 wherein R 1 1 is a lower (ar)alkyl; and 
3 4 

5 R andR together form a bond. 

(ii) R 1 1 is removed by de-esterification using acidic or basic or hydrogenolytic conditions, 
and deprotection is finally performed, giving a compound of the formula (I) wherein 

io XisNR ! R 2 ; 

YisSR 1 ; 
I 2 

R andR are as defined in formula (I); 

BisOorCH 2 ; 
3 4 

R and R together form a bond; and 
15 A is COOH; 

D) 

(i) a compound of the formula (I) wherein 

20 XisSR 1 ,NR 1 R 2 > orCi-C 7 alkyl; 

YisS^Nr'r 2 Q-Cvalkyl; 
1 2 

R andR are as defined in formula (I); 

BisOorCH 2 ; 
3 4 

R andR are hydrogen or together form a bond; and 
25 AisCOOH; 
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is reacted with a compound having the structure 

NH^CH^OR 11 , NH[(CH 2 ) q COOR n ]2, or ^CM^OOR 11 )^^^ 11 , 
wherein p,q and rare 1,2 or 3, andR 11 is a lower (ar)alkyl; 
using methods as employed in peptide synthesis, giving a compound of the formula (I) 
5 wherein 

XisSR^NR^orC^alkyU 

YisSR^V.Ci-Cyalkyl; 
1 2 

R andR are as defined in formula (I); 
io B isOorCH 2 ; 

3 4 

R andR are hydrogen or together form a bond; and 

A is C(0)NH(CH2)pCOOR H , C(O)N[(CH2)qC00R n ] 2 , or 

C(0)NHCH(COOR 11 )(CH 2 ) r COOR 11 where p, q and r are l,2or3,andR U isalower 
(ar)alkyl; 

15 

(ii) the product of formula (I) of step (i) is de-esterified, giving a compound of the formula 
(I) wherein 

BisOorCH 2 ; 

20 Xis NR^ 2 , SR 1 , orCi-C 7 alkyl; 

YbSR\NR ! R 2 , orCi-C 7 alkyl; 
1 2 

R andR is each and independently H, or Ci-C 7 alkyl optionally substituted upon or 
within the alkyl chain by one or more of O, S, N or halogen; 
R and R 4 are both H, ci R 3 and R 4 together form a bond; and 

25 

A is C(0)NH(CH2) p COOH, C(0)N[(CH 2 ) q CCX)H] 2 , or 

C(0)NHCH(COOH)(CH2)rCOOH, wherein p, q and r is each and independently 1, 2 or 3; 
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E) 

(i) the product achieved in step C (ii) is reduced., giving a compound of the formula (I) 
wherein 

1 2 

B, X, Y,R andR are as defined in step Cfii) above; 

5 AisCOOH;and 

3 4 
R andR are both hydrogen. 


F) 

10 (i) a suitably protected 5-amino- 1 -p-D-rito-furanosyl- 1 ,2,3-triazole-4-carboxamide, is 
treated with a base followed by treatment with an ester having the formula R J COOR 5 
where R 1 is as defined in structure (I) and R 5 is a lower alkyl, whereafter protection is 
performed, giving a compound of the formula (IX) 



wherein 

Y is C1-C7 alkyl; 
20 Pi is a protecting group; 
P2 is a protecting group; and 
Mis OH; 
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(ii) the compound of the formula (IX) achieved in the previous step, is halogenated and the 
1 2 

group X=NR R is introduced by treatment with a compound of formula HNR*R 2 , in an 
inert solvent at temperatures from 0° to 150°, whereafter the protecting group P2 is 
removed, giving a compound of the formula (V) wherein 


(iii) the product of formula (V) of step (ii) is subjected to the same reactions as described in 
steps C (i) and (ii), giving a compound of the formula (I) wherein 


15 B is O; 

YisCi-C 7 alkyl; 

AisCOOH; and 

3 4 
R andR together form a bond; 

20 G) 

(i) a suitable protecting group P3 is introduced into a protected 5-amino- 1 -$-D-ribo~ 
furanosyl-l,2,3-triazole-4-carboxamide, the resulting intermediate is treated with a base, 
followed by treatment with a reagent of the formula 

S 


XisNR l R 2 ; 
YisQ-Cyalkyl; 


B is 0; and 


P\ is a protecting group, 


10 



25 



where L is a leaving group, giving a compound of the formula 
(X) 
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P-0 OP 


5 wherein 

Pi and P3 are each and independently protecting groups; 

(ii) the product of formula (X) of step (i) is treated with a base in an inert solvent at a 
temperature between -20 °C and 50 °C, followed by treatment with an alkylating agent R l G 

10 where G is a leaving group, and wherein R 1 is as defined in formula (I), whereafter P3 is 
removed and replaced with a new protecting group P2, and halogenation is finally 
performed, giving a compound of the formula (K) 

wherein 
is M is a leaving group; 
Pi is a protecting group; 
P2 is a protecting group; 
YisSR 1 ; and 

R 1 is as defined in formula (I); 

20 

(iii) the product of formula (IX) of step (ii) is reacted with an alkyl nucleophile at a 
temperature between -20 °C and 150 °C, whereafter the protecting group P2 is removed, 
giving a compound of the formula (V) wherein 
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XisCi-C 7 alkyl; 
YisSR 1 ; 

R 1 is as defined in formula (I); 
B is 0; and 
5 Pi is a protecting group; 

H) 

(i) a compound of the formula (I) wherein 
XisNR^ 2 ; 

10 YisSR 1 ; 
1 2 

R andR arc as defined in formula (I); 

B is 0; 
3 4 

R and R are both hydrogen; and 

A is CCONHCHCCOOR 1 ^CH^COOR 1 1 , where r is 1, 2 or 3, and R U is as defined 
is above; 

is treated with an oxidant in an inert solvent at a temperature between -20 °C and 100 °C 
followed by treatment with a compound of the formula HNR ! R 2 in an inert solvent at 
temperatures from 0 °C to 150 °C, giving a compound of the formula (I) wherein 

20 

X is NR*R 2 ; 
YisNR*R 2 ; 

BisO; 

3 4 
R andR are both hydrogen; and 

25 A is C(0)NHCH(COOR* ^CH^COOR 1 \ where r is 1, 2 or 3, and R l 1 is as defined 
above; 


30 


I) a compound of the formula (II) wherein R 1 is as defined in formula (I) t is reacted with 
a compound of the formula (XI) 
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wherein 
12 . 

R is a lower (ar)alkyl and P4 is a protecting group, 

by heating the compounds together in the presence of an acid at reduced pressure and at a 
temperature between 50° and 175 °C, whereafter the protecting groups and the group R 12 
arc removed by hydrolysis under acidic or basic conditions, giving a compound of the 
formula (I) wherein 

XisSR 1 
YisSR 1 ; 

R 1 is as defined in formula (I); 

BisO; 

3 4 
R andR are both hydrogen; and 

AisCOOH; 

the compound of the formula (XI) initially being prepared from (E)-Methyl 5,6-dideoxy- 
2,3-a(l-methyleAyUdene)-^ acid| ethyl by 

hydrolysis with an aqueous acid, and reaction with an acylating agent in the presence of a 
base and a suitable solvent followed by reduction; 

J) the product in step A(iii) or the product of step B(ii) is oxidised 

followed by an olefination reaction and a subsequent reduction, giving a compound of the 

formula (XII) 
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NR 1 R 2 



wherein 

BisOorCH 2 ; 

Pi is a protecting group; and 
1 2 

R andR are as defined in formula (I); 

which compound thereafter is reacted with an azide in an inert solvent, at a temperature 
between 0 °C and 175 °C, the protecting groups thereafter being removed by treatment 
with a mineral or organic acid in an inert solvent at a temperature between 0 °C and 100 °C 
giving a product of the formula (I) wherein 

XisNR*R 2 ; 

YisSR 1 ; 
1 2 

R andR are as defined in formula (I); 

BisOorCH2; 

3 4 
R and R are both hydrogen; and 

A is 5-tetrazolyl; 
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K) 

(i) a compound of the formula (I) wherein 

X is SR 1 , NR ! R 2 or alkyl; 

5 YisSR 1 l NR 1 R 2 orCi-C 7 alkyl; 
1 2 

R andR arc as defined in formula (I); 

BisCHy 
3 4 

R andR together form a bond; and 

A is COOR 1 1 wherein R 1 1 is as defined in step C(ii) above; 

10 

is reduced, giving a compound of the formula (Vm) wherein 

3 4 
R andR are hydrogen; and 

X, Y, B, A and P\ are as defined above; 

15 


(ii) the product of step (i) is subjected to the same reaction conditions as described in step 
D(ii), giving a compound of the formula (I) wherein 

20 X is SR 1 , NR X R 2 or C^C 7 alkyl; 
Y is SR 1 , m l R 2 or Q-C7 alkyl; 
BisCH20rO;and 
AisCOOR 

25 27. A compound of the formula (I) of claim 1, wherein B, X, Y, R 1 , R 2 , R 3 , and R 4 
arc as defined in claim 1, and A is selected from COOR 11 , QOJNHtCH^pCOOR 11 , 
QONUCH^COOR 11 ^ and C(0)NHCT(a)OR 11 )(CH2) ^ COOR 1, , wherein p, q and r 
is 1, 2 or 3, and R 1 1 is a lower (ar)alkyL 
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28. A compound of the formula (VII) of claim 26, wherein M, Y, and Pj are as defined 
in claim 26. 

29. A method for the treatment of platelet aggregation disorders, whereby an effective 
amount of a compound of the formula (I) according to claim 1 is administered to a subject 
suffering from said platelet aggregation disorder. 

30. A method according to claim 29, wherein the platelet aggregation disorder is 
unstable angina. 

31. A method according to claim 29, wherein the platelet aggregation disorder is 
coronary angioplasty. 


32. A method according to claim 29, wherein the platelet aggregation disorder is 
15 myocardial infarction. 


10 
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